

t \VHIT7y^ 


To keep pace with rapidly expanding patronage. 
Continental Air lines is adding to its fleet a group 
of high-speed Lockheed Lodestars. 

Continental operates out of airports high in the 
Rockies. This calls.for extra power at take-off. And 
so, each: of these new Lodestars will be powered 
by dependable Pratt & Whitney Twin Wasps. 


PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 
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■don't shout, this airplane is so 

QUIET I CAN HEAR YOU PERFECTLY" 


SORRY, IM SO USED TO THE 
ROAR OF ORDINARY SHIPS 
I FORGET THAT MY NEW 
PIPER COUPE IS MUFFLED 
TO PURR LIKE A KITTEN" 


THE 

PIPER COI PE 
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The Piper policy for progress again leads the light-plane 
industry . . . this time to bring you aviation’s fust QUIET 
airplane! With a stainless-steel exhaust muffler, engine noise 
in the handsome new Piper Coupe is reduced to a smooth 
purr. No need to shout when you talk, no more noise- 
exhaustion from long flights. You fly quietly, comfortably 
and smoothly with engine roar tamed by this new achieve- 
ment of Piper engineers. 

There is no extra charge for the exhaust muffler. It is 
standard equipment, along with navigation lights and bat- 
tery, hydraulic brakes, parking brake, two-tone upholstery, 
glove (or radio) compartment, cabin heater, two all-metal 
locking doors, chrome-plated control sticks, wheel pants, full- 
swivel tail wheel, hand-rubbed finish and feather-weight 
aileron control. No other similarly equipped 2S airplane 
within hundreds of dollars of the Piper Coupe’s low price! 


Priced at $1946 with a Lycoming 65-horsc- 
power engine . . . $1995 with a Continental 
65-horsepowcr engine. . . F.A.F. Lock Haven, 
Pcnna., U.S.A. And it’s a complete airplane! 


*650 


FREE FLICHT DEMONSTRATION will bo 
gladly given by any authorised Piper Cub Dealer. There 
is a Dealer at every leading airport. 

FREE FLYING COURSE of dual flight instruction 
in your own plane by a Govcrnmont-licensed instructor 
when you buy n new Piper Cub. 

FREE CATALOG. Send today for free new literature, 
details of freo flying course and name of your Piper Cub 
Dealer. Piper Aircraft Corporation, 640 A Street, Lock 





FACTORY OVERHAULS 




AT CALDWELL WRIGHT 


T HE Caldwell Wright Airport is the official 
factory Wright Engine Overhaul Depot of 
Wright Aeronautical Corporation. 

Completely equipped with the latest ma- 
chinery and tools, this factory branch oper- 
ates under rigid Wright factory standards and 
specifications. 

It is important that only proven fuels and 
lubricants be used — and at Caldwell Wright 
these are TEXACO. 

The qualities that are recognized in Texaco 
Aviation Gasoline and New Texaco Airplane 
Oil are some of the reasons why— 

More scheduled airline mileage, within the 
United States and to other countries, is flown 
with Texaco than with any other brand. 

Texaco Aviation Products are available at 
all important airports everywhere, or through 
more than 2300 warehouses in the U. S. Phone 
the nearest, or write: 

The Texas Company, Aviation Division, 1 ,3s 
East 42nd Street, New York, N. Y. 



TEXACO Aviation Products 


AVIATION 




the world’s safest wheel equipment carries the load 



T O CARRY its great new 45, 000-pound Stratoliners 
safely down the runways — to cushion softly their 
landings across the continent — TWA has specified all- 
Goodyear landing wheel equipment. 

The huge Goodyear 55 x 19.00-23 16-ply [Low Pressure 
Tires {fated, with Goodyear tubes ) are the largest ever 
used on an American commercial transport. Even the 
tailwhccls are 23" 8-ply Goodyears. 

The wheels are Goodyear HD type equipped with Good- 
year Hydraulic Disc Brakes whose velvet-smooth, non- 
binding positive action slows down these heavy ships to 
a gentle effortless stop with minimum landing run. 
Goodyear congratulates TWA on the launching of these 
magnificent Stratoliners and is proud of its contribution 
to their safety, efficiency and comfort. If you have a land- 
ing gear problem, our engineers will be glad to consult 
with you. Address: Aeronautics Department, Goodyear, 
Akron, Ohio, or Los Angeles, California. 


ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES, TUBES, WHEELS AND BRAKES 





Howard Model DGA-151 powered with 330 H.P. Engine 


A Comfortable Ride is a Safer Ride 


►The Howard for 1940 gives a more 
comfortable ride in turbulent air than 
any plane in its price-power class. High 
wings and low center of weight con- 
tribute to this characteristic. 

► The ability of this airplane to "arrow 
through in the groove" is likely its out- 
standing appeal to the safe-minded be- 
cause they know that fatigue, caused 
by "fighting rough air," dims that 
alertness which is essential to safe 
approaches and landings. 


► Another notable advantage of this 
superior design is an ability to maintain 
full cruising power. There is no need 
to "throttle back" so one can take the 
bumps in order to get there physicially 
fit. 

► There is yet another merit which this 
airplane possesses — a capacity which 
permits 1000 to 1250 mile non-stop trips 
without overloading at take-off. This is 
liked by many who look askance at a 
practice not tolerated by the airlines. 


FLYING IS BELIEVING i 
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CURTISS PROPELLERS 


\W Steel Blades 



'tl h 'Z' nS)' 1 D, ‘" in5 homo "“ dy co e u~°i hom * " udr handy Coupon 

lME address 1_ TODAY ! 



For quick expansion of working surfaces 
at predetermined cost . . . 



STEEL WORK-BENCHES 


What are you doing about the need for 
expanded work-bench facilities? Why build 
your own benches when it's quicker, easier 
and no more expensive to till your require- 
ments exactly with 
“Hallowell” Steel 
Work-Benches? 

There are more than 
thirteen hundred “Hal- 
lowell” combinations 
available in sizes and 
styles to mce 
contingency am 
beautiful laminated 

wood tops if preferred for certain operations. 
Shipments are made promptly from stock — 
there's no delay. And by ordering in this 
way you can predetermine to the penny the 
cost of these additions. 

Too, at no extra cost, “Hallowell” Benches 
provide advantages found in no ordinary 



benches. All steel construction insures 
lifetimes of wear-free service. Tops stay 
smooth as a surface plate no matter how 
rough the treatment. (They can't splinter, 
split or become oil- 
soaked fire hazards 
as will old-fashioned 
wood benches). 
Heavy flanged leg 

permanent rigidity — 
always necessary for 
made into single units. delicate jobs. And 
still another feature 
of “Hallowell” Benches is their easy mov- 
ability which permits flexible shop ar- 

Added up, these advantages are difficult, if 
not impossible to get when you elect to build 
your own benches. It will pay you to 
investigate “Hallowells” — write for our com- 
plete catalog today, now! 
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Standard Pressed Steel Co. 


JENKINTOWN, PENNA. 





CHICAGO RAWHIDE 


... in helping 
benefits from the 
of SYnthetic Rubber 


CHICAGO RAWHIDE 
MANUFACTURING CO. 


I F YOU WANT a pliable material 
that has all the desirable prop- 
erties of natural rubber plus far 
greater resistance to oils, heat, 
chemicals, sunlight or aging . . . 
investigate Synthetic Rubber. 

The logical place to go is the 
Synthetic Rubber Division of the 
Chicago Rawhide Manufacturing 
Company. Every day our techni- 
cal staff is helping progressive air- 
craft manufacturers improve per- 
formance with Synthetic Rubber. 
We have the actual production 
experience and facilities to do 
the same for you. No matter what 
your problem . . .we're equipped 
to help you solve it. 




But eloquent as they are, these facts are only the bare 


The wide scope of the new Ranger ATC ratings will be 


of instant importance to those men of vision who have 


bones of a more vital and significant story. They tell 


given thought to the Ranger in-line principle, and its 


nothing of the designer whose toil and inspiration trans- 


application to modern aircraft design. 


late theories into realities ... of the machinist whose 


Spotlighted by these new ratings are such major features 


cardinal creed is precision ... of the testing enginee 


increased power for take-off . . . increased power for 


iho brooks no compromise with perfection ! 


dug . . . decreased specific fuel consumption 


These men and the rigorous principles that guide them 


features that open up many impressive new vistas of 


are the firm foundation on which the entire edifice of 


performance and efficiency. 


Ranger dependability is based. 





“To the Thousands 

WHO WILL LEARN TO FLY THIS YEAR’ 




for three offers 


STINSON AIRCRAFT DIVISION 

AVIATION MANUFACTURING CORPORATION 





Mail This 

Coupon NOW 


for NEW CATALOG - 


Spartan now offers ambitious young men the "chance of a life- 
time" — a unique opportunity to learn aeronautical engineering in i 
school directly connected with a leading aircraft factory. 

Spartan "Executive” all-metal planes are known the world over as 
shining examples of superb creative engineering. At the Spartan 
Aircraft Factory, advanced students of the Spartan career course in 
Aeronautical Engineering serve a 12-week apprenticeship with ex- 
perts of the profession. Only at Spartan School of Aeronautics do you 
receive actual factory design and production experience as part of your 
training in Aeronautical Engineering. 

Intense practical experience and thorough engineering study are 
blended to make this 24-month Spartan course one of the most valuable 
aviation courses available today. You learn engineering fundamentals 
under experienced instructors in Spartan's 27 modern classrooms, lab- 
oratories, shops and hangars! You test your skill and knowledge under 
the close supervision of the Spartan Aircraft Factory's Chief Engineer 
and Plant Superintendent! You use expensive 
machinery and tools that only a modern school 
and factory can provide! You graduate with 
a practical knowledge of latest factory engi- 
neering and production methods! 

New semesters start July 8th and Sept. 30th. 

Send Coupon Today for new 1940 Catalog and 
Full Details of Spartan’s 12 University-Calibre 
courses in all branches of aviation. 




Speaking of Loekheeds 


TALK SHOP WITH A PILOTI Ask him why he prefers 
a Lockheed flight, and here’s what you’ll hear. First, a 
Lockheed seems to be part work horse and part race 
horse. It's built to withstand the stress and strain of 
all kinds of flying. It has that dependability which 
comes only from the infinite care and research that go 
into the development of Lockheed methods. 


Then... a pilot will tell you, this same airplane re- 
sponds to controls with the nimble ease of a small 
airplane. Pilots prefer Loekheeds because they know 
airplanes, because they know that many Lockheed 
records were made in standard models, and because a 
Lockheed flight is exhilarating, easier and faster. 
Lockheed Aircraft Corporation, Burbank, California. 


LOOK TO UnW/ZZM FOR LEADERSHIP 




TALK SHOP WITH A REGULAR AIRLINE TRAVELER 



When he's flown in the new Lode- 
star he'll give you enthusiastic rea- 
sons why he prefers this airplane to 
other airline transports. 

First— it gives him SPACE. ..ample 
space to himself. For 14 passengers 
there are a full 747 cubic feet of 
cabin volume. Then, every seat has 
a window all to itself, PLUS aisle 
space for a long stretch to the side. 
A twist of the wrist will adjust the 


seat from a 5° to a 40° reclining 
position, and he can lounge to either 
side without rubbing shoulders with 
another passenger. 

He experience! the advantages of 
ingenious planning which you see 
in the cut away blueprint above. 
There’s head room... leg room... 
arm room for tall men, and deep- 
cushioned comfort for the most fas- 
tidious woman. 


LOCKHEED AIRCRAFT CORPORATION • BURBANK, CALIFORNIA 


TALK SHOP WITH AN AIRLINE OPERATOR 


He prefers Lodestars for dollars 
and good sense reasons because he 
knows that every Lockheed has 
been designed with HIS operating 
problems, foremost in mind. 

Other Lockheeds have won his 
loyalty over a period of years be- 
cause they were Trojans he could 
operate at a profit. 

Now comes the Lodestar, which 
sacrifices not one famous Lockheed 


performance superiority, and yet 
offers the real lounge comforts that 
passengers have come to demand. 
It carries fourteen paying travelers 
in luxury, which is the equal of any 


transport. Yet it's a sound, economic, 
airline investment because it at- 
tracts more passengers and more 
revenue. It's a typical Lockheed — 
another reason operators say — 


LOCKHEEDS 







Pilot Francis McDonald, under the wing of the Byrd-Frost Lockheed. 


TALK SHOP WITH A PRIVATE OWNER 

D. H. Byrd, president of Byrd-Frost Inc., Texas drilling company, is a 
typical Lockheed owner. He’ll tell you his airplane is luxurious, but 
not a luxury. . . rather, he considers it a business necessity. 

For busy executives like Mr. Byrd, Lockheeds have much to offer. 
Their SPEED enables owners to make their own time tables . . . and 
arrive hours ahead of regular schedules. Their COMFORT brings 
the traveler to his destination fresh and relaxed. And their QUIET 
transforms each airplane into a commodious office in the sky. 


LOOK TO 
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LEADERSHIP 


INDUSTRY ORGANIZES 

For National Defense 


ALERT to what is happening in Europe, the American 
A people are setting out to strengthen their defenses 
against aggression from any quarter. Already the govern- 
ment has laid down an initial program to that end. 

The surest defense against aggression is the ability to 
resist it. If we are known to be well prepared we may 
avert attack. If we cannot avert it we shall be armed against 
it. But preparedness against war means preparedness to 
wage war. 

And modem war is an industry. Like every other indus- 
try, it is a matter of men, materials and machines. Fighting 
men must be skilled workers, trained to use an arsenal of 
special tools and equipment that are just as diversified and 
just as essential to success as those of any other industry. 

The plant, supplies and personnel of war must rival in 
efficiency those of any peacetime industry. For the stakes of 
success or failure in war are not paid in money profits or 
losses: they are paid in the lives and property of the people, 
in the security — perhaps the survival — of a nation. 

Sound national defense calls first for a comprehensive 
program, carefully planned to back up a clear-cut policy as 
to what we expea to defend. Next comes the appropriation 
of funds to realize that program. These first steps ate vital: 
they are up to government. 

Then program and appropriations must be translated into 
performance. Native raw materials must be produced, pro- 
cessed and stored. Our meager supplies of strategic materials 
of foreign origin must be built up until we have accumu- 
lated ample stockpiles against the use and wastage of aaive 
war. And most urgent, because ic is most complicated, raw 
materials must be manufactured into the innumerable items 
required to equip the modern army. 

We of McGraw-Hill, living with American industry as 
we do, are keenly aware of the effort that will be required 
to produce the materials and equipment now needed to 
modernize our national armament. 


Tanks and anti-tank guns, airplanes and anti-aircraft 
guns, machine guns and automatic rifles, trucks and traaors, 
destroyers and supply ships — these arc but a few items 
from the endless inventory of military and naval equipment 
that we must produce by scores, hundreds and thousands, 
even to arm an Initial Protective Force, behind which we 
might rally our national resources for decisive effort. 

Obviously the army and navy must count on American 
industry for an ample and continuous supply of tin's equip- 
ment, and industry must organize to produce it in vast 
quantities. This means the construction and adaptation of 
manufacturing, transportation and storage facilities, the or- 
ganization of competent executive and technical staffs, the 
training of skilled craftsmen in numbers adequate to main- 
tain exaaing production schedules. All this, in itself, is an 
industrial organization problem of the first magnitude, but 
upon it is imposed still another and vital specification — 
sustained speed. 

For time is the all-essential ingredient of modern war. It 
cannot be bought with any appropriation, however great; 
once lost, it cannot be recaptured ; we must make effeaive 
use of it while we still have it. And at this juncture we have 
none to waste in fumbling, jockeying or experiment. 


Two courses are open to carry out such a program. 

1. We might adopt the totalitarian plan of nationalizing 
industry, conscripting the wealth and labor of all, and sup- 
pressing the normal incentives and management of industry 
in favor of the authority and control of government officials. 

2. Or we can stick to the American way of achieving 
national unity and efficiency by intelligent cooperation be- 
tween industry, labor and government. 

There are those to whom the first will appeal as being 
the more direa. But I am convinced that most Americans 
will insist that the job be done in the American way. And in 
this preference the President, speaking for government, al- 
ready has indicated his concurrence. 




But effective cooperation in so complex and unfamiliar a 
task demands the utmost of mutual understanding and con- 
fidence from all concerned. Confusion of purpose and con- 
flict of opinion are bound to arise — have, indeed, already 
arisen. Needs and capacities in many fields must be recon- 
ciled, relative priorities for various products must be de- 
termined, specific parts of the whole program must be 
allocated, supervised and coordinated with other parts. 
Government officials, smarting under the whip of urgency, 
must render quick decisions on highly technical matters, 
while industrial executives, masters of their own operating 
technique, must adapt themselves to arbitrary and unfamiliar 
requirements. 

Under such conditions, many problems will arise that 
must be worked out between the men of industry and those 
of government. Some of them will be the more acute be- 
cause of the restrictions under which industry has had to 
work during recent years — restrictions that have curbed not 
only the expansion of plant capacity, but also the develop- 
ment of improved processes and the supply of skilled 
workers. Now, from this sag in our industrial growth, many 
departments of industry must undertake an overnight ex- 
pansion of capacity to meet the exacting time schedules of 
national defense. So industry must look to government for 
the cooperation that will enable it to expand its facilities 
promptly and yet write off in reasonable time its heavy 
emergency investments. 

If we are to deal wisely with these situations, and many 
more we cannot now foresee, everyone engaged in any part 
of the defense effort must be willing and able at all times 
to get a fair understanding of the problems of the others. 
To help maintain such an understanding McGraw-Hill is 
peculiarly fitted. 

1. By the organized exchange of views and information 
among our 24 papers, we can help to coordinate the think- 
ing and practice of the 1,000,000 executives, technicians 
and operating men who are their readers, in matters that 
have to do with their part in the defense project. 

2. Through constant contact with government agencies 
and the men of industry, our papers can interpret to in- 
dustry the needs and policies of government and to govern- 
ment the problems and requirements of industry. 

3. For the men of industry, each of our papers will 
expand its regular service as a clearing house of technical 
and operating data, with special reference to the needs of 
plants that are producing defense materials and equipment. 

To forward these objectives we have set up within our 


company a National Defense Editorial Board. It is com- 
posed of the chief editors of our publications that serve 
the functions and industries that are of key importance to 
the defense effort. Made up of men intimately familiar with 
the personnel and practice of their industries, this board 
will stimulate and supervise the activities of McGraw-Hill 
papers insofar os they can contribute to the defense effort. 
It will outline basic editorial themes, directed to the for- 
warding of that project, to be adapted by each paper to the 
special needs of its specific field. 

The board will keep close touch with industrial execu- 
tives and technicians so as to keep abreast of new problems 
as they arise. It will maintain contact also with government 
defense agencies and keep our editors posted as to govern- 
ment objectives, plans and problems. Thus it will function 
as a link between the several governmental defense agencies 
and the McGraw-Hill editorial organization, and so help 
each editorial staff to develop a program best suited to the 
special problems of its industry. 

In thus undertaking our part in an extraordinary indus- 
trial effort, we shall not neglect the normal concerns of 
American industry. So far as may be consistent with the 
paramount needs of national defense, production and dis- 
tribution of the goods and services normally consumed by 
the American people must go on. The effort to mobilize 
industry for the national defense must be, in large measure, 
an additional job and an added burden. 

That burden is within the capacity of the American 
people. But it will not be light. And if industry is to carry 
successfully its heavy share of that burden, it needs the full 
cooperation of every industrial function. 

For more than seventy-five years, through peace and 
war, McGraw-Hill publications have served to interpret be- 
tween the various departments of industry and between in- 
dustry and the American people. Today, as we face these new 
problems, there is a new and urgent need for interpretation 
between the industries we serve and the government to 
which we all bear allegiance. It is fitting that McGraw-Hill 
should undertake this effort. To it I pledge every resource 
of our organization. 



President, McGraw-Hill Publishing Company, Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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Our congratulations to 
TWA on its new fleet of 
BOEING 307 
"STRATOLINERS" 
Pioneer- Equipped 


PIONEER INSTRUMENT 
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REPUBLIC AVIATION 


19 PLANES IN 22 DAYS! . . . Last month, 19 first-line combat planes— checked 
to the last detail of equipment and flight-tested with full armament — moved from 
the Republic Aviation plant to purchasers. Republic’s emphasis on Man Power — 
men selected for character, ability and skill, in an efficient and harmonious organi- 
zation — keeps production moving on schedule, results in on-time deliveries . . . 
Republic is ready— for today’s job and tomorrow’s! 

REPUBLIC AVIATION CORPORATION 

Former name— Seversky Aircraft i Carp. ■ FARMINGDALE, LONG ISLAND, N.Y. 



Needed— A Program for Defense 


» THE THREE-DIMENSIONAL 
MILITARY OPERATIONS of the 
last few weeks have shocked the entire 
world. To those of us who are familiar 
with the airplane and its potentialities, 
they are no great surprise. We have 
foreseen and frequently foretold these 
terrible events. But the layman who 
has been slow to realize their import 
has suddenly discovered their signific- 
ance. As a result, his spokesmen in 
the Congress are in full accord with 
the President’s proposal to build up 
our defenses. 

The President has asked for a pro- 
duction capacity of 50,000 airplanes 
annually and for trained men to fly 
them. He has made no mention of 
what types of planes he wants or when 
he wants them. Until some time limit 
is set, such a request has little mean- 

We cannot afford to ignore the 
experience of the British and the 
French in their efforts to build large 
quantities of aircraft in a hurry. It 
required several years for the British 
"shadow plant" system of production 
to reach the generally conceded capac- 
ity of 1200 planes per month and that 
estimate may be a generous one. The 
French industry has never fully re- 
covered from the attempts at national- 
ization made several years ago. 

We are more fortunate than other 
nations in having a large reservoir of 
skilled mechanics and machine tool 
operators. But no matter how skillful 
these men may be, they will need addi- 


tional training to fit them for the 
exacting requirements of aviation 

And we cannot operate our aircraft 
from country roads or city streets. We 

adequate housing facilities at a time 
when airports are too few and hangar 
space is at a premium. 

At the present time we have 23 
plants at work on military flying equip- 
ment and an equal number doing non- 
military work. Obviously some of the 
latter can be put to work as subcon- 
tractors for the others. But we must 
not destroy the commercial aircraft 
industry. Our magnificent air trans- 
port system would be an invaluable 
asset in our preparation for defense. 
At this very moment it is faced with 
an equipment shortage. We cannot 
afford to impair its usefulness to a 
defensive program. 

The light plane industry has been 
doing a fine job in the mass training 
of pilots. We must consider this and 
re-examine the possible applications 
of this type of equipment before we 
decide how this branch of the industry 
most effectively can be used. No nation 
has fully exhausted the military possi- 
bilities of all types of aircraft. 

We must be thankful as a nation 
for our removal from close proximity 
to the present conflict. We must be 
grateful for this, the second warning 
of the fragility of all frontiers. And 
we must not fail to heed it. But we 
can't afford a stampede. 


First we must decide on the geo- 
graphical location of our frontiers. 
Then Congress must provide the neces- 
sary funds and modify the procure- 
ment laws to suit the occasion. Then 
the industry must confer quickly with 
Army and Navy officials and make a 
plan based on the attainment of a 
specific productive capacity in a 
specific period of time. Consideration 
must be given to export and domestic 
military needs, as well as the require- 
ments of non-military operators. Sub- 
contractors must be mobilized to pro- 
tect the industry proper from over- 
expansion. In similar fashion the train- 
ing of both pilots and mechanics and 
the establishment of bases and hous- 
ing facilities must be reexamined in 
the light of the new requirements. 
Then, and only then, will we be ready 
to go forward forcefully and mobilize 
our vast resources for effective and 
lasting security. 

» FLY AND GROW FAT should 
be the new slogan of the airlines. 
If you are a gourmand you can plan 
your trip so that you can have break- 
fast, lunch, snack, dinner, evening 
lunch, and some other nameless bites, 
all in a twelve-hour trip. It is a 
nice custom and we enjoy it. 

We learned about this making a 
“circle tour,” with our objective the 
Third Annual Southwestern Confer- 
ence at Tulsa, via TWA, Braniff, 
American, Mid-Continent, and United 
(We spread our patronage). Luck 




AVIATION 


was with us and we picked up a ride 
from Tulsa to Kansas City in Mid- 
Continent’s first Lodestar. With its 
Hornets, the ship is fast, gets off in 
a hurry, and appears to be excellent 
for operation out of small airports. 
Interior is pleasing and comfortable. 

A good sized investment in new 
equipment is being made at the two 
airline maintenance bases at K. C. 
Mid-Continent is tooling up for the 
new Lodestars and Dick Benjamin is 
busy inventing new gadgets to make 
their servicing easier and more eco- 
nomical. Over at TWA, Bill Max- 
field, who took over when Walt Ham- 
ilton went to Douglas, is getting 
ready for the first Stratoliners which 
should be there when this is printed. 
The big hangar will shrink a lot 
when the new Boeings start coming 
in for service. It looked much smaller 
with DC-3s than it did in the days 
of the DC-2s. TWA plans to clip 
about 3J hours off of transcontinental 
schedules with its new equipment. 
Only stop will be Kansas City. 

At Wichita- we visited Walter 
Beech and saw some of the twin- 
engined equipment he is building for 
the Air Corps. The excellence of 
finish of these sheet metal jobs com- 
pares with the fine finish of the 
fabric covered Beechcraft. Here the 
war was brought home to us when 
we saw a Canadian Beechcraft fitted 
with "blackout curtains" in the cabin. 
They are controllable by the pilot 
and cover all windows on each side 
simultaneously. 

Over at Cessna, Prentiss Cleaves 
took us around and showed us how 
they build the T-SO. Prentiss is an 
oldtimer and he remembers what hap- 
pened in 1929. Cessna will undoubt- 
edly benefit from his good memory. 

There's always more capacity in 
the old plant if you look hard enough 
for it. This is the sound philos- 
ophy of Stearman’s Earl Schaefer, 
who also remembers 1929. Accord- 
ingly you find galleries around his 
plant for welding and other opera- 
tions that need not be spread all 
over the main floor. There is a 
military cleanness and ease of pro- 
duction flow throughout this plant 
that is nothing short of amazing. 
Most of the available space in fabri- 
cation and sub-assembly is used but 
there is no sign of cluttering. Final as- 
sembly is so clean and easy that it is 
hard to believe that trainers are flow- 
ing off the line at a rate about as 
high as that of the largest light plane 
manufacturers. And at present only 
two of the three final assembly lines 
are in use. Light plane production 
men should visit the Stearman plant 


and observe how it is done there. 

Spartan is stepping out with some 
new production talent and we saw 
some fine metal work and excellent 
interior finishing in the latest Execu- 
tive on our trip through the plant 
with Warren Holladay and Chief 
Engineer Weining. Under the wise 
generalship of Tulsa's genial and 
hard-hitting Bill Skellv, both plant 
and school have improved. Captain 
Maxwell Balfour (whose article ap- 
pears on page 64) has imparted true 
military standards to the institution 
and your immediate impression is 
comparable to that experienced at an 
Air Corps training center. 

» FLYING WEST in Jack Frye’s 
"Sun Pacer" the other day we were 
listening to the radio. Just as the 
villain was about to pull the trigger 
something pulled the plug and the 
radio stopped. We never found out 


whether or not the murder Was com- 
mitted. Exasperated we reached into 
the seat pocket for one of those "Dear 
Jack” suggestion folders and wrote 
a withering denunciation of the radio 
plugs. A short while later the plug 
for the seat ahead fell into our lap 
and with it the opportunity to per- 

nette who sat there. In fact, it was 
the opportunity we had hoped for 
during the entire flight. After we 
had succeeded in obtaining her phone 
number we tore up the "Dear Jack” 
lelter, reached in the other pocket 
for a fresh blank and wrote Dear 
Jack "For Heaven's sake please don’t 
ever put any radio plugs that really 
stick in your airplanes.” 


wir 
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With 

BENDIX 

LANDING 

GEAR 

Fairing neatly into the fuselage, 
Bendix retractiblc landing gear 
units combine air and hydraulic 

tion, while Bendix Brakes pro- 
vide responsive and efficient 
ground maneuverability. 


essential in a combat aircraft as in any other service. 

Bendix Pneudraulic Shock Struts, Wheels and 
Brakes are favorite military airplane equipment. Just 
as speed, maneuverability and reliability safeguard 
the personnel in flight, so do these Bendix Landing 
Gear units safeguard men and machines during those 
critical moments of ground contact. 

Successful landing gear design is a matter of close 
co-operation. Such matters as the plane's weight, 
disposition of that weight, landing and take-off 
speeds and internal structure of the fuselage, natu- 
rally have a vital bearing on proper landing gear 
design, dimension, location and attachment. The 
earlier Bendix men are called, the more useful their 
skill and knowledge can be. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION ■ SOUTH BEND, INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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leave them lay, and we always leave 
them lay. 

» A New York District Attorney 
claims that a Brooklyn "Murder 
Mob" sent their professional killers 
around to the different cities, where 
their services were desired, in air- 

My 1 My 1 It’s downright discourag- 
ing that people should be using such 
a potentially peaceful invention as 
the airplane as a means of killing 
other people! 

» Al Capone, late of Alcatraz prison, 
was reported to have always used a 
standard statement whenever the po- 
lice came around to ask questions 
concerning certain homicidal difficul- 


» Maybe we’re just old-fashioned or 
something, but we obtained far 
greater satisfaction out of the year- 
long safety record of the airlines than 
we did out of the proven effectiveness 
of aircraft in blitzkrieg and anti- 
blitzkrieg. 

However, paradoxically enough, we 
need much bigger “anti-blitzkrieg” air 
forces in the Army and Navy of this 
country to insure that our airlines 
can continue to make safety records 

» Remember way back in the dear 
old days when pursuit ships used to 
be equipped with one or two .30 cal. 
machine guns, and even then were 
referred to as “flying forts” ? We see 
by the papers recently that any self- 
respecting pursuit or fighter carries a 
couple of cannon in addition to four 
or more machine guns. 

Any day now we’re expecting that 
military aircraft designers will be 




asked to turn out airplanes of this 
type adding a French "75” and car- 
rying anti-“anti-aircraft” guns also. 


» The problem of the President’s 
proposal to place the Civil Aeronau- 
tics Authority under the Department 
of Commerce, and to eliminate the 
Air Safety Board, will probably be 
settled one way or another before 
this appears in print. He is quoted 
as saying that two reasons for the 
proposal are that it would abolish 
some top C.A.A. salaries and would 
reduce the number of agencies report- 
ing directly to him. Considering 
these reasons we can’t see why the 
change isn’t carried to a logical con- 
clusion. At one time there wasn’t 
any governmental control of aviation 
at all. Of course a lot of people 
were killed, — but there were no sal- 
aries paid out in either the De- 
partment of Commerce or the Civil 
Aeronautics Authority, and nobody re- 
ported to the President — only to the 
local Coroner. 

» “Twenty-one pounds of Boston 

BAKED BEANS AND BOSTON SCROD Were 

shipped last week by American Air- 
lines from Boston to Los Angeles at 
the request of Montague Love, actor, 
who wanted an authentic New Eng- 
land menu for a party he was giving. 
The cost of shipping the food by air 
express was $20.16, in addition to 
$6.50 for telephoning the order." — 
Item from N. Y. Herald Tribune. 

We know that a letter of complaint 
will be inevitable from our lone Bos- 
ton reader but we must say that so 
far as we are concerned this repre- 
sents an all-time low in airplane trans- 
portation. As the feller says we can 
take our baked beans and scrod or 



There's lots to be considered in 
that statement, and we suggest that 
it be used as a slogan for our na- 


» Also, it’s not an inappropriate 
motto for the engineering and service 
departments of any airplane or en- 
gine manufacturing company. 

» We’ve just thought of a won- 
derful idea for a picture to be used 
in the advertising for an airline. With 
the ship standing at the loading ramp 
have a handsome pilot looking out 
of the pilot's cabin window and ex- 
changing salutes with a beautiful 
stewardess standing in the foreground 
just in front of the wing of the plane. 

There will be no charge to any 
airline wishing to use this picture in 
its advertising, — as all of them have 
been using it continuously since air- 
lines were started. First thing you 
know the flying public is going to get 
the impression that all flying per- 
sonnel of our airlines spend their 
spare time going around saluting each 
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AT THE 


FAIR... 


the public will get an airport-ience 
view of all that is new in the aero- 


E VERYTHING pertaining to 
aeronautics has taken on a much 
deeper significance than it had a year 
ago. Focal point this summer for 
the nation’s greatly intensified inter- 
est in aviation will be the Aviation 
Building at the New York World’s 
Fair. Even the insatiable curiosity 
of the most aviation-minded visitors 
will be satisfied with this year’s show. 

Many new features have been added 
to the aviation display. Most strik- 
ing exhibit is a moving panorama of 

which sweep across a gigantic screen. 
Photographs of all phases of private, 
commercial and mjlitary aviation are 
combined in a unique parade. 

planes loaned by the Army and Navy 
are exhibited to show the public what 
is new in fighting ships. These in- 
clude a Douglas bomber, a Curtiss- 
Wright P-40, a Bell Airacuda, a 
Navy Grumman, an SBC scout 
bomber, and a Vought-Sikorsky. 

Several private planes in various 
price classes are on the floor and 
available for easy inspection. The 
cut-away mockup of the large Cur- 
tiss-Wright Transport, which was one 
of the big attractions last summer, 
will again draw the crowds. 

The airlines have combined to put 
on an even better show than they had 
before. With air travel booming to 
new highs each month, the lines are 
taking the public behind the scenes 
to show the organization that makes 
it all possible. Visitors at the Fair 
are being acquainted with airplane 
inspections, overhaul of engines and 
accessories, and the operation of many 
parts of a great transport. Meteorol- 
ogists are at work plotting their 
weather data and forecasting condi- 
tions. Dispatching airways traffic 
control, radio operation and other air- 
(Tiira to page 114 ) 







on the 

WEST COAST 


California gliding reached new heights in 
popularity at the April Contest at Arvin. 

By Charles F. McReynolds 

West Coast Editor, Aviation 


S OARING is booming to new 
highs in this country i£ we may 
judge from results of the recent Third 
Annual Western Championship Soar- 
ing Contest held at Arvin, Cal., April 
13-21. In spite of very weak soaring 
weather, notable performances were 
established and the meet was com- 
parable with Elmira’s national cham- 
pionship contests of a year or so ago. 
With 47 pilots flying in 26 different 
sailplanes there was constant activity 
throughout the nine days of the meet. 


A total of 427 flights were made, 
with credited cross-country mileage of 
1,172 miles, and a total flying time 
of 363 hours and 54 minutes. 

Greatest distance flown was 170 
miles, which was made by two pilots, 
Woody Brown in the Bowlus Super 
Albatross, and John Robinson, flying 
the Ross-Stephens “Zanonia” gull- 
wing sailplane. These San Diego 
pilots also finished one-two in the 
point standing, with Woody Brown 
again winning the championship. 



L to r. Wm. G. Briegteb, John Ludowltz, 
and Dr. W. B. Klemperer with the 
Brieglcb taper-wing sailplane. Avalion 

Bight: a parachute lowers tow rope 
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two-place "Cherokee", whilo Stan Hall 
adiusts cockpit cover and lay Buxton 
attaches the low line. Aviation photo. 


A real feature of this year's meet 
was the large number of pilots who 
put up really good performances. 
Three pilots added legs to their Sil- 
ver C requirements, either for height, 
duration, or distance, and eight pilots 
won the coveted "C” certificate as 
soaring pilots by staying above the 
point of release for a minimum of 
five minutes. Some 25 Pacific Coast 
soaring pilots have now qualified for 
the “C" rating without which it is 
not possible to compete at Elmira. 
Although Woody Brown took first 
both for duration and distance, the 
maximum altitude was established by 
Wm. G. Brieglcb, who finished down 
in eighth place for all-around points. 
Another example of the closeness of 
the contest was that Henry Stigl- 
meier, who came within four minutes 
of matching Woody Brown’s total dur- 
ation, and who actually exceeded 
Brown’s duration point score be- 
cause of extra credit for his longest 
flight, was down in fourth place in 
the final standings. While the win- 
ner had a total of 2,108 points, there 
were eight pilots who had more than 
1,000 points. 

So far did this year’s performances 
outclass those of previous Arvin 
meets that the future for Western 
soaring looks very bright indeed. The 
weather was almost cloudless for the 
full period of the meet, yet numerous 
flights were made on ridge and ther- 
mal currents to distances of 25 to 50 
miles. And on the one storm front 
of the meet both Brown and Robin- 
son made a notable team flight of 170 
miles across the desolate Mojave 
desert to 29 Palms, small desert com- 
munity more than 100 miles east of 
Los Angeles. 

Goal prizes were won for flights 
to various resort hotels in the vicinity, 
including Lebec, Gorman, and Grape- 
vine, while numerous goal flights, or 


goal and return flights were made 
without special prize incentive. Three 
flights were made to Grapevine and 
return, a distance of 30 miles each 
way, and five pilots flew out over the 
flat valley to Arvin and return, a dis- 
tance of 10 miles each way. Inter- 
esting and significant is the chart of 
cross-country flights, which showed 
that they reached to almost every 
point of the compass. It is not too 
much to expect that next year dis- 
tance flights will be limited only by 
darkness, as indeed were the duration 
flights this year. 

A classic example of the sort of 
soaring done at Arvin this year, was 
the exploit of Henry Stiglmcior, who 
came drifting down to a landing 
about 9:30 at night on the last day 
of the meet, after almost everyone 
else had packed up and gone home. 
His crew had supposed that Stigl- 
meier was down somewhere on a 
cross-country flight so there were no 
lights on the field and he landed in 
almost total darkness. He had been 
soaring all day high on the slopes of 
Bear Mountain and had stayed up 
there among the crags and pines even 
after sunset, although all duration 
time was automatically counted to 
sunset only. This same Bear Moun- 
tain furnished much of the spice of 
the meet for, unlike the Elmira ter- 
rain, the geography in the Arvin 
area is extremely rugged. Bear 
Mountain rises to an altitude of about 
7,000 ft., about 5,000 ft. above the 
Arvin take-off site. Its slopes are 
heavily wooded and marked in places 
by great granite cliffs extending ver- 
tically for hundreds of feet. And it 
was on and above this mountain that 
five or six pilots at a time would 
soar throughout the meet, commun- 
ing with the crags and rubbing wings 
with the hawks and eagles. 

(Turn to page 102) 
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Now that a mass market is here 
engineers will produce a faster, 
more efficient light plane 


T HE private owner is fast becom- 
ing a center of attention as the 
next great phase of aviation. When 
airplanes have been built which will 
make 30 miles per gallon and 80 miles 
per hour and can be flown with very 
little skill so far as operation is con- 
cerned, then, from the standpoint of 
the general public, the private-owner 
plane will have arrived. 

The problem of the light plane is 
not a simple one. Ninety per cent of 
the private-owner planes today are 
selling on a price basis. While the 
public thinks of airplanes as something 
of unlimited scope of travel, and while 
they can be used for long hops as the 
Florida Cavalcade has proven, most 
light plane owners still use their ships 
primarily for flights around their 
home airports. 

To even design a high-speed cross- 
country plane for this type of market 
today is questionable. That is, it is 
questionable if the market is there for 
that speed and range in view of the 
lack of experience of most of these 
pilots. The private-owner plane has 
come, so far, through the thrill of en- 
joying flight and flying of one's own 
vehicle. 

This coming generation is not going 
to be satisfied to live in two dimensions 
as have all previous generations but 
demands the third as part of his daily 
experience. He is just about as well 
satisfied with a 50-m.p.h. plane as he 
would be with a 100, and perhaps 
more so for this first stage — since fly- 

for this college type, to whom a dollar 
this way or that means a great differ- 




LIGHT PLANE 

will have these features, says 

William B. Stout 

President, Stout Engineering Laboratories 


A vast majority of the owners oi the 
little ‘‘puddle jumpers” could not 



Most of the propeller area is 
Interfered with In small planes 


finance long cross-country trips as is 
proved by the Florida tours, to which 
many come in on the lure of free gaso- 
line and oil, and yet haven’t money 
•enough to get home again after thev 
lose a $10 bet on the race. This, of 
course, is slander to a lot of owners 
and people of plenty of means who go 
on the Florida trip, but is meant to 
emphasize that a large percentage of 
the market, even today, is of enthusi- 
asts with as yet no financial back- 
ground, who are bound to fly any- 
way and whose very participation 
in flying on that basis indicates an 


initiative and driving ability that is 
bound to put them on top later. I 
emphasize this point, however, to 
show that in the private owner field, 
today, cost is the first fundamental. 
Even safety has been compromised 
with in these designs, from the stand- 
point of vision, in order to obtain 

It is not so difficult to design a 
new airplane, to make it fly, and to 
get an ATC, as compared to the real 
difficulty of finding a quantity market 
where that plane can sell in quanti- 
ties large enough to enable the manu- 
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facturer to do a good job within the 
price range. 

The little four-cylinder ships have 
hit a market and a large one. It is 
expected that 6,000 planes will be 
sold next year and at least 10,000 the 
year following, and that is a lot of 
airplanes. 

It took the automobile industry 
twenty years before all designs looked 
alike, when at once the industry de- 
veloped into a price war instead of 
an engineering war. 

Low and behold, however, the 
“puddle jumper” industry starts out 
by everyone copying the original de- 
sign, so that except for a little more 
wing here and a little less tail there, 
and a slightly different shape of cowl- 
ing, all of these little ships look about 
the same. 

The fact is, the cost of engineering 
a new design to meet the field is too 
high for a shoe-string organization 
to tackle; and this business, like all 
other businesses, must start on a 
shoe-string and grow a natural 
growth. Let’s give every credit to 
the pioneers, who have done a re- 
markable job to date. It is too early, 
however, to concentrate completely 
on production and forget that the 
plane must grow better or the indus- 
try will wind up where the tri-motor 
business wound up — with lots of pro- 
duction tools and no market. 

Already the number of ships sold 
has proved that the market for a ship 
under $3,000 exists and the further 
below, the greater the market. How- 
ever, present owners of these planes 
are already casting their eyes around 
for something better and yet they 
must have the same economy, approxi- 
mately the same first cost, and greater 
performance. Present-day small planes 
may be looked at as the Model T 
design of the airplane field; — cheap. 


practical, and safe enough for pres- 
ent-day requirements. 

We are fast approaching a time, 
however, when a Model A must come 
out, with twice the traveling per- 
formance of the Model T. With pres- 
ent engine sizes it is perfectly feas- 
ible to step up our cruising speeds 
to 110 m.p.h. or more, yet with 
better landing facilities than today. 

We would not think of buying a 
transport plane with outboard struts, 
exposed landing gear, wooden pro- 
peller, and a fuselage behind the pro- 
peller two-thirds the diameter of that 
propeller. 

One of the greatest mechanical det- 
riments of the present type is a small 
propeller blowing against a big fuse- 


that it is a wonder they don’t catch 
cold — and every bit of that drag is 
parasite. The smaller the plane, the 
bigger is the fuselage in proportion 
to the propeller, as men are all the 
same size. Therefore, in a small ship 
it is going to be necessary either to 
arrange a pusher propeller with its 
full propeller disk active in pushing, 
or else to go to twin propellers out 
on the wings. 

Tuck in the small plane landing 
gear and cantilever the wings to do 
away with the struts, and 15 m.p.h. 
extra speed would be available im- 
mediately. The percentage of gain 
of horsepower would be much higher 
than in the big ships, hence it is more 
necessary to clean up these small 
planes than the big ones. 

So far as engines are concerned, 
our present size and weight of engine, 
with what we have learned in ^ the 

90 hp. job which again helps the 
owner, and while he is increasing 
the speed of his plane he is also 
increasing the miles per gallon. 

The greatest danger, however, to 
present-day airplanes is not perform- 
ance or cost, but automobile vision 
on an air vehicle. The motor car 
driver needs to see only in one plane 
and the present airplane driver, who 
sits under a wing with a big nose 
cowl in front of him, has vision in 
only one plane — in the direction in 
which he is going. 

A ship might be under him and 
he could not see it. 

It might be over him and he would 


These small planes, in flight, blow 
so much wind against their own chest 
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THE LAW 
Md^Gel 



if you don't watch out. Here are 
some of the important legal points 
which you should know if you run 
an airport or a fixed-base operation. 

By Solomon Rothfeld 

Member of the New York Bar 


T O the average layman the life of 
an airport manager is an envied 
one. Like the venerable keeper of 
the lighthouse he is pictured as the 
eternal philosopher grappling with 
the moral ethics of life, watching his 
daily crop of ships come in and de- 
part. But, unfortunately "The Law" 
refuses to share this picture. In fact, 
as a result of many different obliga- 
tions placed upon him, the airport 
manager is being constantly weighed 
down with new and burdensome ob- 
ligations. 

It is the purpose of this article to 
enumerate some of the obligations of 

an airport proprietor to the public in 
general, to specially invited guests, to 
tenants renting space, to those renting 
an entire hangar, to employees, to 
trespassers and others either legally 
upon the premises or otherwise. Dam- 
ages sustained off the airport will not 
be considered here. 

In dealing with airports some 
courts have at times made a distinc- 
tion between municipally owned air- 
ports and airports owned by private 
individuals or private corporate own- 
ers. This distinction is based on 
numerous grounds, a few of which 
will be enumerated here. 

The American System of Law was 
originally derived from Old English 
Common Law. In order to protect 
the sovereignty of the King of Eng- 
land, the English Common Law for- 
mulated a hard and set maxim that 


the King can do no wrong, therefore, 
he could never be sued. Applying 
this same maxim, some courts have 
held that a state or municipality can- 
not be sued when engaged in a gov- 
ernmental function, and that the op- 
eration of an airport was a govern- 
mental function. (189 S. E. 63). 

Other reasons for this govern- 
mental immunity have been given. 
Thus some courts have relieved a 
municipality of liability on the ground 



Airport managers must provide warn- 
ings. demarcations and procautions to 


that it would prevent excessive suits 
against the individual members com- 
posing the municipality, or that since 
the municipality gains no profit from 
the function it should not be liable, 
or that to hold the municipality liable 
would retard municipal employees in 
performing their duties, or that it is 
better to have the individual who is 
damaged suffer than to have the entire 
public suffer. 

In fact in four states, statutes were 
passed specifically providing that a 


municipal airport is exempt from 
liability. Iowa, North Dakota, Texas 
and Wisconsin have such statutes. 

In the case of Mayor of Savannah 
vs. Lyons (Georgia) 1936, the court 
held that the plaintiff, who, while 
riding a motorcycle over a pavement 
at the airport, sustained severe in- 
juries as a result of a break in the 
pavement, which the airport should 
have known was a source of danger, 
could not recover from the municipal- 
ity because the city was engaged in a 
governmental function and therefore 
was immune from liability. In this 
case the court also relied on the 
statute originally creating the airport 
which specifically provided that the 
airport was for a governmental pur- 

But a majority of state courts have 
held that a municipality operating an 
airport is engaged in a private enter- 
prise and not a governmental func- 
tion and for that reason is liable in 
damages for any injuries sustained 
by a third party as a result of the 
municipality’s fault, just as any other 
private airport proprietor would have 


Thus in the case of Read vs. New 
York City Airport Inc. (New York- 



1932) 259 N.Y.S. 241, the plaintiff, 
an airplane pilot, sued for damage to 
his airplane resulting while the pilot 
in landing struck a truck performing 
work on the airport. The court ruled 
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that the ordinary law apphcanle to 
private owners of airports applied to 
a municipality operating an airport 
but refused the plaintiff any recovery 
on the ground that the plaintiff was 
contributorily negligent. 

In those states in which the courts 
have held municipalities liable for 
damages caused by their fault, the 
same obligations enumerated here are 
applicable equally to municipally 
owned airports. 



care depending upon who is involved. 

i. To the Public in General, the 
airport proprietor or manager must 
exercise ordinary, reasonable and 
prudent care to keep the premises in 
a safe condition for the activities and 
operations known or anticipated by 

This duty or obligation is a broad 
one and covers considerable ground. 
Thus if the airport proprietor or his 
employees have knowledge that a cer- 
tain part of the field is used by the 
public, that part of the field must be 
made safe. If the airport proprietor 
knows, or if he should as a reasonable 
man anticipate, the use by the public 
of that part of the field, he must re- 
pair any defects to that part of the 
field that might cause any damage to 
the pdblic. If he sees these defects, 
they must be immediately repaired by 
him. Even if he did not see the de- 
fect and it was such that if he exer- 
cised his duties in a reasonably care- 
ful manner he would have discovered 
it, the airport proprietor is liable. 

This duty is therefore an active 
one. The airport owner must always 
be on his toes. He must watch where 
the public goes, what defects exist at 
that part of the field, and must take 
active means to correct the defects 

knowledge, but those defects of which 
he should have known if he prudently 
attended to his duties. 

In Mollencop vs. City of Salem S 
P (2nd) 783 (1932), the defendant, 
a municipal airport owner, left a 
sagging and loose wire on the field. 


The plaintiff while using the field and 
carrying a child in her arms stepped 
over the sagging wire. At that 
moment some strange party either 
stepped on the wire or flipped it 
thereby raising the height of the wire 
and caused the plaintiff to trip and 
suffer severe injuries. The court 
ruled that the defendant city operating 
the airport was subject to the same 
liability as a private airport owner. 
That it was for the jury to determine 
whether the defendant in permitting 
a sagging wire on the field, exercised 
ordinary, reasonable and prudent care 
for a use of the field by the public it 
knew of or should have anticipated. 

II. T o Specially Invited Guests, the 
airport proprietor or manager must 
use reasonable and prudent care in 
keeping the facilities, lights, roads and 
approaches to the field, comfort 
rooms, restaurants, buildings, etc. in 
a safe condition for the activities and 
operations known or anticipated by 

To this class belongs the general 
public invited to visit the airport for 
joy rides, for air circuses, for balloon 
ascensions and air races. 

This duty though in many ways 
similar to the duty owed to the pub- 
lic in general is in some ways broader 
because at such gatherings as air 
circuses and air races there are large 
crowds of people and often many 


children. The airport proprietor must 
take such active precautions by erect- 
ing barriers and demarcations so that 
the people attending will not get hurt 
where one can reasonably foresee or 
anticipate any dangers. Furthermore, 
this class of people is usually unac- 
quainted with airfields and therefore 
less aware of possible existing 
dangers. For that reason the duty 
of the airport proprietor is broader 
as to specially invited guests. 

In Brickbrad vs. James S. Salmon 
and Baltimore Air Terminals, Inc., 
189 A. 265, a young boy rode his 
bicycle to an airfield at which an air 
circus was advertised. Upon reaching 




the airport the boy started to cross a 
bounded road without anyone warn- 
ing him to stop. The boy was struck 
by a landing plane and was killed. 
His administrator sued the pilot, the 
airport owner and the party who 
leased the entire airport and ran the 
air circus. The Court found that the 
pilot and owner were free from fault 
but ruled that the lessee who managed 
the airport was liable on the ground 
that he owed a duty of making the 
premises of the airport safe and that 
he should as a prudent man have 
foreseen the danger and provided 
warnings, demarcations and precau- 

In Christopher vs. City of El Paso 
98 SW 2nd 394, the plaintiff, a child 
of thirteen years of age, was injured 

motorcycle driven through a burning 
fence, running into the plaintiff and 
causing severe injuries to the plain- 
tiff. The plaintiff sued both the 
owner, the City of El Paso and the 
party who leased the entire airport 
and managed it. The court held that 
the city as a municipality was equally 
liable as a private proprietor but ruled 
that' since the city leased the entire 
airport, at the time of the leasing it 
had no reason to reasonably foresee 
the danger created here and was held 
not liable. The court ruled that the 
lessee should reasonably have fore- 
seen this danger to the plaintiff and 
should have warned the spectators by 
erecting rope fences and putting up 
warning signs; that the lessee was 
liable for failing to adequately warn 
spectators and in failing to use 
ordinary care to see that spectators 
were in safe positions. 

In Platt vs. Erie County Agricul- 
tural Society 164 A. D. 99, 149 
N. Y. S. 520-1914, plaintiff, six years 
old, was watching an airplane take 
off at a County Fair. The aviator 
while landing then swerved from his 
course, one edge of the right wing 
striking plaintiff who was standing 
outside of a “court” made for the 
airplane. The defendant claimed that 
sufficient space was left for the plane 
and further that policemen were 
(Turn to page 108 ) 



BOXING 


rOR EXPORT 


A new branch oi the aviation business has 
developed in recent months due to the war 

By Howard J. Emerson 


O UT of the war a new industry 
has developed — boxing airplanes 
for export. It is an industry that is 
seldom seen by the public, because it 
occupies that small gap between the 
factory door and rough sea voyages 
to many parts of the globe. This new 
industry is directed by aircraft engi- 
neers, assisted by a gang of skilled 
carpenters, metal workers and a fleet 
of heavy-duty trucks. 

It is an important business, because 
expensive airplanes that are to be sub- 
jected to the rolling and heaving of a 
storm-tossed ship must be handled as 
carefully as a cargo of priceless china. 

And it is a big business — in dollars, 
in tonnage, in military value. Export 
cases weigh more than the planes they 
carry, can cost nearly as much as a 
light airplane. But when millions of 


dollars worth of brand new aircraft 
must reach its destination in perfect 
condition, every step in the boxing 
process is worth the time and effort 
required to do a good job. 

Last year 1,211 airplanes, valued at 
$66,386,736 were exported. The bulk 
of these airplanes were boxed before 
they were shipped, according to 
Robert Barr, of the Barr Shipping 
Corporation, whose firm handles about 
SO per cent of aircraft exports. The 
cost of this export boxing cannot be 
figured accurately as no manufac- 
turers or boxing company will release 
actual cost data, but it runs to a very 
sizable figure. With the huge back- 
logs of orders from foreign govern- 
ments that are now on the books, ex- 
port boxing for 1940 and 1941 should 
show a great increase. 


But what is there that makes the 
product of this industry an “aircraft 
export case" instead of just another 
box ? It seems to be that all-important 
element of "engineering." One box- 
ing concern in the East, Dade 
Brothers, Inc., has gone so far as to 
register the phrase “Engineered Ex- 
port Cases.” From George Dade, 
general manager, I gathered the im- 
portant elements that go into aircraft 
export boxing. He explains how it 

"Not long ago there was little dif- 
ference between boxing an airplane 
and boxing machinery, or a piano, 
except to make a larger box. But, in 
the last few years the great increase in 
unit cost of aircraft, and the advent 
of all-metal construction, the need for 
export case engineering and expert 
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T AKE a puddle of gasoline a couple 
of feet long. Add a spark. Whisk 
fire once over lightly with a pound 
or two of carbon dioxide gas. Fire 
and carbon dioxide vanish in six 
seconds. 

Or take a man-sized pond of fuel, 
or a gushing leak or overflow. Add 
spark as before. Wheel up a hun- 
dred pounds of carbon dioxide and 

thirty seconds is usually enough. 

This same gas that puts the fizz 
in ginger ale is conceded by avia- 
tion people to be the fastest-known 
fire extinguishing agent for flam- 
mable liquid and electrical fires. It 
is used by airports in a variety of 
forms, ranging from a foot-high pis- 
tol-grip type that handles like a 
tommy-gun, to a 10-ton truck hold- 
ing thousands of pounds. But re- 
gardless of form, the basic principle 

pressed in a steel cylinder. 

For those who never studied the 
physics of fire, here's an explanation 
of how >this cylinder-full of inert gas 
works. Sea-level atmosphere has an 
oxygen content of 21 per cent. Gaso- 
line requires at least a 17 per cent 
oxygen content to burn. Therefore 
if you cut the content to 14 per cent 
or so, the gasoline stops burning. 
Which is exactly what happens when 
you discharge a blanket of carbon 
dioxide gas and snow over a blazing 
surface. Though it billows out of 



ber ol airlines put a 2>lb., pistol-grip gas 
extinguisher on the battery dolly used 


AIRPORT 


Fire Fighting 

Gas and snow extinguishers have many uses around 
modem airports where fires may cause great damage. 


By C. L. GRIFFIN 

Waller Kidds & Co. 


the discharge nozzle at 110 deg. F. 
below zero, the gas functions by 
smothering rather than chilling. 


Because most fires burn in three 
dimensions, it naturally follows that 
an effective extinguishing agent must 
also be three-dimensional, or gas- 
eous. Liquid agents, for example, 
are severely handicapped in fighting 
a running or pouring fire, or a fire 
burning amid obstructions such as 
presented by an airplane motor or 
electrical equipment. And because 

sible and obstructed spots, much de- 
struction can be done unless one has 
a gaseous extinguishing agent — which 
can penetrate to every crevice of a 
motor or follow a blazing stream up 

Other advantages of carbon diox- 
ide for airport use are that it can- 


not splash and spread a liquid fire, 
it causes no mess or damage, and its 
speedy action helps reduce the panic 
hazard. Furthermore it is safe to 
use on fires in live electrical equip- 
ment, for it is impossible for the 
potential to ground through the body 
of the fire-fighter. 


While no set rules for proper sizes 
and location of carbon dioxide extin- 
guishers can be laid down because of 
the difference in airport layouts, the 
practice of major airlines serves as a 
guide. For example, starting with 
the plane itself, TWA places one 
lightweight 4-lb. unit in each cabin 
and another in the pilot's compart- 
ment. Clamped on the loading stand 
is a 20-lb. cylinder. Another 20 
pounder is carried on the gasoline 
dispensing truck. In the shops, one 
finds carbon dioxide units on the 
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Every loading stand lor TWA planes has 
a 20-lb. gas extinguisher which is ready 
lor immediate use and yet placed where 


A non-motorixed unit such as this has proved to be ol much value and the cost is not 
high. It can be hookod instantly to any car or truck. The six large cylinders it carries 
provide hundreds ol pounds ol carbon dioxide gas. The long hose and ihc discharge 
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Value Received from an 


ENGINEERING 

DEPARTMENT 


Far more important than your current backlog is your 
engineering department. It is the safest investment in 
your future. It may be your greatest asset or your most 
dangerous liability. Every manufacturer should study 
this exceptionally well worked out organization. 



By Hall L. Hibbard, 

Chief Engineer, 

Lockheed Aircraft Corporation 


“Ww T how 

they are doing it ?" 


II these men do? 

That is the ques- 
ir later by nearly 


every visitor to an engineering depart- 
ment. The answer involves a close 
study of each of the several groups 
doing different kinds of work within 
the organization of between 800 and 
900 men. The master chart (Fig. 1) 
shows how the department is organ- 
ized, who is directly responsible to 
whom, and, in rather sketchy form, 
the type of work carried on in each 
group. Suppose we look at it for a 
moment, because it shows how group 
leaders are set up and how a small 
group of key men arc able to keep 
tab on so many men doing so many 
different operations. 


It is seen that the three men directly 
responsible to the chief engineer are 
J. E. Lewis, engineering manager; 
E. A. Peterman, chief project engi- 
neer, and C. L. Johnson, chief re- 
search engineer. Each of these men 
is a little king in his own province. 
Each is a motivating force in the de- 
velopment of a new airplane, yet their 
paths lead far apart and only converge 
again in their conferences with chief 
engineer and executives of the corpo- 

The engineering manager is not 
responsible tor the engineering of a 
new airplane. Rather, he is responsi- 
ble for the men themselves. Opera- 
tions of personnel, records of the men 
and of the work that the men do, are 
charged to him. It is up to him to 



keep the wheels going ’round. One 
of his chief lieutenants, W. R. Brown, 
is directly in charge of records of 
personnel, from which records, always 
kept right up to date, is determined 
whether a man is to be advanced in 
salary, given a position of greater or 
lesser responsibility, changed from one 
group to another, or advised to try 
some other type of work more suited 
to his particular talents. 

Educational work calculated to help 
a new employee off on the right foot, 
or an older one to keep abreast of 
new ideas in the engineering world, 
is carried out by men under the engi- 
neering manager. Groups under him 
have charge of the filing of aero- 
nautical records, books, trade publi- 
cations and other data; contact with 
Civil Aeronautics Authority represen- 
tatives; service; standardization of 
small component parts used in the 
industry as a whole; material; the 
estimate of how many working engi- 
neering hours will be required to en- 
gineer a new model, together with 
how many men will be required to 
work on each project for how many 
months, and how much the airplane 
will cost to engineer. 

The chief research engineer is the 
Gallileo of the department. I do not 
know whether “Kelly” Johnson pre- 
fers a telescope or a crystal ball, but 
in cither event he is living in the 
Land of Tomorrow. He and his men 
are constantly looking ahead. If they 
are not dreaming about or conceiving 
some new idea for tomorrow’s air- 
plane, they are testing out something 
already suggested, to see whether or 
not it will work and what adjustments 
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or improvements arc required to make 
it safer, faster or more economical to 
operate. They dwell in a world of 
aerodynamics, are ruled by the laws 
of physics, and have question marks 
on the brain. 

Generally speaking, the chief proj- 
ect engineer’s work begins where that 
of the chief research engineer ceases, 
or eases off. E. A. Peterman rarely 
goes to work on a project until it 
has been thoroughly scrutinized, tested 
and approved by “Kelly" Johnson. An 

him, and some preliminary investiga- 
tion carried on in his department, but 
before any large force of men is 
turned loose upon a project it must 
have been given the green light of 
practicability by Johnson and the chief 
engineer. Many an idea originating 
in project engineering goes to re- 
search engineering for approval there 
as something worth carrying out. 
Then, if it comes back approved as 
an airworthy idea, project engineer- 
ing turns a battery of men to work 

A great majority of the engineers 
work under Peterman. He has more 
separate groups doing different kinds 
of work than either Lewis or John- 
son. Among those who fall in the 
class of project engineers or staff 
engineers are a dozen or more closely 
allied assistants to Peterman. Under 
these men are the stress engineers, 
weight control engineers, electrical 
engineers; checkers; engineers as- 
signed to wing, controls, fuselage, 
power plant, armament, landing gear, 
equipment, empennage, specifications 
and structures research. The detail 
draftsmen, layout draftsmen and de- 
sign engineers are grouped under 
project engineering. 


Whonco Thoy Como 

These 850 engineers have come to 
us from all parts of the country. Con- 
trary to the belief of many, a uni- 
versity degree is not essential, but 
when we consider for employment a 
man who did not graduate from col- 
lege, we prefer that he has had ex- 
perience elsewhere as an aeronautical 
engineer. As a matter of fact, a cer- 
tain percentage of our entire engi- 
neering personnel arc not college 
graduates — but those who aren't, be- 
cause of practical experience, know 
their business quite as well as those 

We have more engineers from the 
University of Michigan than any other 


institution. At this writing, there are 
49 men who attended engineering 
classes at the Guggenheim Foundation 
at Ann Arbor. Other colleges or uni- 
versities well represented include 
California Tech with 31, Massachu- 
setts Institute of Technology with 22, 
University of California at Berkeley 
with 22, University of California at 
Los Angeles with 17, University of 
Minnesota with 17, University of 
Washington with 16, Purdue, Illinois, 
and Colorado each with 13, Detroit 
with 12, and Stanford with 10. 

There arc 40 from the Curtiss- 
Wright Technical School, 29 from 
Parks Air College, 23 from the Frank 
Wiggins Trade School of Los Angeles, 
(.Turn to page 122 ) 





What it is and what it may 
mean in aviation radio. 

By Don Fink 

Radio Editor , 


F requency modulation, 

or ‘‘staticless" radio, has come into 

in fact that radio broadcasting is get- 
ting set for a major revolution in its 
methods of doing business. One out 
of every seven broadcast stations in 
the United States has already stated 
its desire to erect a frequency modu- 
lation transmitter and to operate it 
simultaneously with its standard 
equipment. The Federal Communica- 
tions Commission, faced with such a 
landslide of applications for licenses, 
recently held hearings over a period 
of two weeks in which engineering 
testimony was presented by as impres- 
sive a group of witnesses as ever 
assembled before that body. The con- 
census of opinion was that frequency 
modulation broadcasting can do a bet- 
ter job, so far as serving listeners 
within 100 miles of the cities is con- 
cerned, than any other known method 
of broadcasting, and that the system 
is sufficiently advanced to make ad- 
visable immediate commercial Opera- 

All this is of direct interest to work- 
ers in the radio business, but it has 
special significance to those who use, 
or depend on, aircraft radio, for two 
reasons. In the first place activity 
in frequency modulation (f-m) has 
given rise to a first-class contest for 
ether space in the ultra high-frequency 
spectrum, in which aviation radio has 
a very considerable stake. And in 
the second place, f-m in itself is a 
system which aircraft radio may use 
very profitably, not only to improve 
the quality and reliability of u-h-f 
service, but also to mitigate the inter- 
ference problem. To cite just one 
example: two airport traffic control 
stations situated in airports very close 
together (say within 20 miles or less) 
may use the same frequency, and each 
may serve its own airport without in- 
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■ ' terference to or from the other, if fre- 
quency modulation is used. This is 
true because when two f-m signals 
interfere, it is only necessary that the 
desired signal be twice as strong as 
the undesired one. If the ratio is 
two-to-one or greater, the stronger 
signal takes control and the weaker 
one cannot be heard. In conventional 
amplitude modulation the ratio would 
have to be 25-to-l or higher. This 
selection principle, which is one of 
frequency modulation's greatest assets, 
is useful in every department of u-h-f 
aircraft radio where interference is a 
factor, not excluding marker stations 
and instrument landing. Moreover, 
the f-m signal is singularly free from 
other type of interferences, such as 
man-made static, ignition noise, etc., 
etc., which is so bothersome on the 
ultra highs. In fact, this observer is 
willing to go out on the limb and 
state that eventually all u-h-f aircraft 
radio services will employ frequency 
modulation. Compared with a con- 
ventional amplitude modulation, the 



Don Fink and Major E. H. Armstrong 


sonaily al work supervising 
work on the Alpine Antenna. 
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new system has no fundamental dis- 
advantages (although there may be a 
few superficial considerations, as ex- 
plained below), and it has four or five 
very definite points of superiority. 
All of which justifies the following 
report to the readers of Aviation on 
the history and present status of fre- 
quency modulation: 

Frequency modulation, as the name 
implies, involves changing the fre- 
quency or wavelength of the trans- 
mitting station. Whereas the con- 
ventional amplitude-modulated trans- 
mitter maintains a fixed position on 
the dial, the frequency-modulated 
transmitter moves back and forth over 
the dial, covering a narrow range. 
The amplitude-modulated transmitter 
gets its information across by varia- 
tions in power output. The frequency- 
modulation transmitter, in contrast, 
maintains its power output constant, 
and gets its information across by 
wobbling over the ether spectrum. 

In other words, the frequency mod- 
ulation station has its frequency varied 
in direct proportion to the modulating 
signal. Suppose the modulating sig- 
nal is a 1-volt, 400 c.p.s. note. Then 
the frequency of the transmitter out- 
put will swing over a range of fre- 
quency 1 kc. wide, say, swinging back 
and forth over the range 400 times 
per second. If the signal is increased 
to 2 volts, still at 400 c.p.s., the rate 
of swing stays the same, but the width 
of the frequency excursion increases 
from 1 kc. to 2 kc. If the frequency 
of the signal is increased to 1,000 
c.p.s., and the voltage remains at 1 
volt, the swing is 1 kc., but the swings 
occur 1,000 times per second. And 
so it goes. The width of the fre- 
quency swing is proportional to the 
strength (voltage) of the modulating 
signal, whereas the rate of the swing 
is proportional to the frequency of the 
modulating signal. 

Such a simple idea as that must 
have a long history in the radio art. 
It has. In fact in the old days of 
the arc-transmitter, it was difficult 
to turn the arc on and off rapidly 
enough to form telegraphic dots and 
dashes, so it was common practice to 
detune the transmitter instead. The 
telegraph key connected additional in- 
ductance in the tuned circuit, thus 
shifting the transmitter frequency 
every time the key was pressed. The 
receiver was tuned to the "key-down” 
frequency and hence received the sig- 
nal only when the key was pressed. 
Then came the vacuum tube, which 
was so easy to modulate by amplitude 
methods, that amplitude modulation 
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was the obvious answer. And so it 
has appeared ever since, with a few 

One of the doubting periods came 
in the very early days of broadcast- 
ing. Frank Conrad of Westinghousc 
and his associates, soon after they had 
put KDKA on the air in 1921, thought 
they might conserve ether space by 
using frequency modulation. When 
a station is amplitude modulated it 
uses a great deal of ether space, since 
the sideband frequencies occupy a 
width of frequency numerically equal 
to twice the highest modulating fre- 
quency. Thus present-day broadcast 
stations, designed for a maximum 
audio frequency of 5,000 c.p.s., occupy 
channels 10,000 c.p.s. (10 kc.) wide. 
The Westinghouse boys thought that 
if they used a transmitter with vari- 
able frequency they might be able to 
swing the frequency back and forth 
over a much narrower range, say 
1 kc.. and still get the program across. 
If this could be done there would be 
room for many more broadcasters. 
They were doomed to disappointment. 
When the frequency is swung sideband 
frequencies are generated just as in 
amplitude modulation (as was later 
proved by rigorous mathematics), 
and the width of the f-m sideband 
region at least equals the width of the 
a-m (amplitude-modulated ) sideband 
region. So the experiments were dis- 
continued, as just another good idea 
gone wrong. 

Then, in the late 1920’s Major E. H. 
Armstrong attacked the problem, and 
since then he has not only developed 
a practical system of using frequency 
modulation, but equally important, he 
has put it across to an industry who 


knew all about it and knew there was 
nothing to it. Major Armstrong’s 
previous inventions include three of 
the four basic radio circuits: regener- 
ative, superheterodyne, and super- 
regenerative (the tuned radio fre- 
quency circuit is the remaining one). 
He approached frequency modulation 
looking for a cure for natural static, 
and he found it, but ironically only 
by using frequencies where natural 
static is not much of a problem. But 
in so doing he found a cure for other 
forms of interference, man-made as 
well as natural, and he found also 
the means of making complete realism 
of reproduction much more economical 
than it is in the older amplitude- 
modulation system. 

The first demonstrations of Arm- 
strong’s equipment were given pri- 
vately in 1933, and followed with 
cooperative experiments on a larger 
scale in 1934. In 1935, the system was 
described publicly to the Institute of 
Radio Engineers. The engineers were 
impressed but somewhat confused as 
to the real merit of the invention. In 
all fairness to this early bad judg- 
ment, it must be admitted that the 
case was not completely clear. The 
early demonstrations were compari- 
sons between a-m transmitters on the 
standard broadcast band (where static 
is very prominent) and the f-m trans- 
mitters on the u-h-f bands, where 
there is very little natural static in the 
first place. Moreover, it was argued, 
the high quality of the f-m transmitters 
could be duplicated by a-m transmit- 
ters on the same band. What was 
not appreciated was that the system 
discriminates against all noise and 
static, including man-made static 
which infests the u-h-f bands, that 
this decrease in noise greatly extends 
the useful range of the station, and 
that the high quality could not be dup- 
licated on a-m as economically as on 
f-m. The gradual swing from this 
early skepticism to the present ac- 
ceptance was accomplished largely 
through the efforts of Major Arm- 
strong himself, who built a 40-kw. 
f-m transmitter with his own funds, 
and demonstrated it to all who would 
listen. Demonstrations in 1938 and 
1939 soon convinced broadcasters that 
here was bandwagon to be climbed 
on, and the rush for licenses began. 

Wherein Ilea FM's advantage? 

The secret of Major Armstrong's 
successful approach to freuency modu- 
lation lay in the use of a very wide 
swing of frequency. In the early 
Westinghouse experiments, a very 
narrow swing had been used in the 
ill-fated attempt to reduce the side- 
(Turn to page 124) 




New Ranger 
NAVY ENGINE 

Model SGV-770B-7 has a take-off rating of 
520 hp. available at sea level and 9,600 ft. 
with a low weight per horse power 

By Jay P. AuWerter 

Assistant Editor, Aviation 


C oncentrating on the ob- 
jective of a high-powered engine 
with both light weight and small 
frontal area the Ranger Engineering 
Corp. has completed development on a 
new twelve-cylinder in-line engine. 
The approval of this engine has made 
available for national defense an en- 
gine with two-thirds less frontal area 
than military engines of the same 
power. Being of the inverted "V", air- 
cooled design it has, in addition to the 
520 hp. rating, a rating of 450 hp. at 
12,000 ft. 

Cylinders 

Closely following the development 
of the engine has been the work on 
cylinder head cooling fins with the 
result that the new head has double the 
cooling area of the original head with 


essentially the same overall dimensions. 
The cylinder heads are of cast alu- 
minum alloy in which have been 
machined the hemispherical combus- 
tion chamber. Into the heads are 
shrunk one aluminum bronze intake 
valve seat and one steel exhaust valve 
seat and the whole head is screwed 
and shrunk onto the barrel. The cylin- 
der barrels are machined from chrome 
molybdenum steel forgings, with fins 
integral, and have a j-in. lip that fits 
into the cylinder head above the thread 
line. The barrel’s sealing is borne on 
the diameter of the head and is 
secured to the lower half of the crank 
case by eight hold-down studs. 

The intake and exhaust valves, one 
each per cylinder, are of the tulip type 
forged from alloy steel. Exhaust 
valves, of mushroom design, are 
sodium filled, both in the head and 


stem. The inlet ports open outward 
from each cylinder bank and exhaust 
ports open downward in a “V” be- 
tween cylinder banks. 

Full trunk type pistons of forged 
aluminum alloy are used, ribbed for 
strength and cooling. Three compres- 
sion rings and one oil ring are used 
between the piston pin and pis.ton 
head, and one oil scraper ring at the 
bottom of the skirt. Piston pins are 
of heat-treated alloy steel, hardened 
and ground. The pins are full floating 
and arc retained by snap rings in the 
pistons. 

Valve Operation 

The camshafts are heat-treated alloy 
steel forgings, carried in housings 
which bolt directly to the cylinder 
heads. Housings and covers are of 
magnesium alloy, and each camshaft 
is supported on eight bearings, one 
located at each end of the shaft and 
one adjacent to each of the six pairs 
of cams. Each camshaft is driven from 
a separate vertical drive shaft which 
takes its drive from the front end of 
the crankshaft. The valves are op- 
erated by rocker arms which arc pro- 
vided with crowned-roller cam fol- 
lowers and ball type adjusting screws. 
The end of the adjusting screw is 
cupped and fitted with a hardened 
steel ball, the latter having a flat face 
which is in contact with the end of 
the valve stem. From the hollow cam- 
shafts, pressure oil is fed directly to 
the camshaft bearings. Holes drilled 
in the camshafts between each pair of 
cams supply a spray of oil to rocker 
arms, cam followers and adjusting 
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Cast light metal alloy is used lor 
all crankcase sections. Upper and 
lower main sections are parted at the 
crankshaft center line. Both -sections 
are ribbed for seven main bearings, 
and are clamped together by long 
studs anchored in lower webs and ex- 
tending entirely through upper webs 
and crankcases, the parting flanges 
being held together by short studs. 
The accessory drive shaft is located 
in the lower section at the point of the 
V formed by cylinder banks. Four 
mounting feet are bolted to the crank- 
cases, two located near the rear below 
the crankshaft center line, and two 
located near the front above the crank- 
shaft center line. 

The front section carries the reduc- 
tion gears, the gears for driving the ac- 
cessory drive shaft and camshaft ver- 
tical drive shafts, and the constant 
speed drive. The rear section carries 
the drives for all accessories and the 
supercharger, to which the carburetor 


The four dampers which serve also 
as counter weights for the six-throw, 
seven-bearing crankshaft represent a 
departure from conventional aircraft 
engine practice. They effectively re- 
duce the amplitudes of all vibration 
periods within the operating range to 
nominal values. 


New research equipment permits 
the quantitative and qualitative 
study of torsional vibration at all 
points along the crankshaft and pro- 
peller-shaft system, as well as per- 


mitting determination of both the 
optimum type and mass of damper re- 
quired to suppress a given order of 
vibration and the influence of the 
selected damper design on all other 
orders and modes of torsional vibra- 

Test results are optically projected 
to a darkened cross-hatched screen and 
show a linear representation of tor- 
sional vibration at test location. 

The crankshaft is dynamically bal- 
anced both before and after the instal- 
lation of the dampers. Main journals 
and crank pin arc hollow and fitted 
with oil plugs. These plugs are de- 
signed to separate sludge and foreign 
material from the oil, and also act as 
oil transfers from the main journals 
to the crank pins. Crank pins are 
drilled for two-way feeding of oil from 
the main journal to crank pins. The 
rear end of the shaft carries the gear 
for the generator and starter drives 
while the front end is splined to a quill 
shaft through which the reduction 
pinion is driven. 



rollers on a floating carriage which is suspended’ by four egual length cords fr 
the frame of the machine. The shaft Is 



is restrained while the other is free 


The reduction gears are of the her- 
ringbone type, only two gears being 
used. A short quill shaft provides the 
drive from the crankshaft, the front 
end of the quill shaft also being pro- 
vided with splines for driving the 
(Turn to pane 116 ) 
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OHIO SEAMLESS 
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Your interest in OHIO SEAMLESS STEEL TUBING quite naturally centers around 
the question of how it can serve you — meeting your most exacting specifica- 
tions. That implies an interest in some of the basic reasons why, as well as 
how, OHIO SEAMLESS meets your requirements. 

Avoiding technicalities and getting right down to brass tacks, we plan to present 
the story behind the making of OHIO SEAMLESS STEEL TUBING in a way that 
will answer those questions on both why and how. In the following months 
we will use this space to take you behind the scenes on a personally conducted 
tour. We believe you will find it both informative and interesting. 


=$* the mcnntimc n c ouyyat tint yon con, nit ait auLs cnyinccxs on Any 
tied tuliny ftolLm. 'Jhcy welcome tiu oyjortnnlty oj Liny of jcevice to yon. 




Important recognition of the merits of the Hell Airacohra P-400 Interceptor Pursuit Airplane 
is found in its acceptance by the Anglo-French Purchasing Board. A quantity order has been 
placed to provide the Allies with the outstanding advantages of the Airacobra’s striking power. 
As part of the United States air defense program, the Hell Airacohra P-39 is in production 
for the United States Army Air Corps. 

Also manufacturers of the FM-1 ttcin engine Airacuda 
Multi-Seater Fighter for the U. S. Army Air Corps. 


BELL 

AIRCRAFT CORPORATION 
B UFFALO, N. Y., U. S. A. 
"WINGS FOR THE COBRA ” 





Republic EP-1 
PURSUIT 

With a cruising range of 750 miles at a speed of 
290 miles an hour these ships may be destined to 
take an active part in the defense of Sweden 


P RIOR to the German invasion of 
Norway the Republic Aviation 
Corporation delivered more than forty 
of their latest model EP-1 pursuits to 
Sweden. These airplanes conform in 
general design to the P-35 pursuits 
that have been prominent in the Army- 
Air Corps. 

The EP-1 is a single-place, low- 
wing monoplane with an all metal 
monocoquc fuselage. Armament in- 
cludes two machine guns, mounted on 
the fuselage and synchronized to fire 
through the propeller, two machine 
guns mounted on the wings and firing 
explosive bullets, plus ten seventeen 
pound bombs attached to the lower 


surface of the wing. 

An outstanding feature incorporated 
in the wing is the integral fuel tank 
which is formed by the wing structure 
itself. This portion of the wing is 
made gas tight by the use of a spe- 
cial sealing compound and the struc- 
ture in this area forms the end walls 
and the baffle plates, this being in the 
center panel. The outer wing struc- 
ture consists of five main spars with 
fore and aft ribs to give the necessary 
torsional rigidity. The flap is formed 
by splitting the trailing edge of the 
wing into upper and lower sections 
and deflecting the lower section down- 
ward. Operation of the flap is by 


means of electric or manual control 
located in the cockpit. The hinge for 
the flap is a piano hinge. 

The fuselage is approximately cir- 
cular in cross section and the struc- 
ture consists essentially of continuous 
longitudinal stringers with former 
rings. The engine mount reactions 
are carried into the structure by 
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longerons. Those carrying the upper 
mount attachment fittings extend from 
the firewall past the cockpit, and in 
this manner provide structural stiff- 
ness in the region of this opening. 
The two lower longerons extend aft 
only sufficiently far to distribute the 
reactions from the engine mount fit- 
tings into the fuselage structure. 

The cockpit is completely enclosed 
by a sliding canopy which may be 
locked in any one of several immediate 
positions. An emergency exit window 
in the canopy, and a dropable seat, 
allowing access to the baggage com- 
partment with exit through the bag- 
gage door, are provided for use in the 
event of a nose-over. 

The main landing gear is retract- 
able, each leg consisting of a single 
oteo unit capable of taking side loads 


and bending. Fore and aft loads are 
taken by drag struts. Retraction is 
accomplished by means of the drag 
struts, which are connected by pin 
joints to the oleo unit and to trunnion 
blocks which slide on tracks in the 
wing. When in the retracted posi- 
tion, protection is provided in the 
event of an emergency landing with 
the wheels up, and landing loads dis- 
tributed through pads into the wing 
structure. The tail wheel is of the 
steerable type inter-connected with 
the rudder and fully retractable in 
flight. The retraction is by the same 
mechanism as used to retract the land- 
ing gear, but is connected through a 
friction clutch, and in the event of 
the tail wheel sticking it will not af- 
fect the operation of the landing gear. 

The stabilizer is a fixed cantilever 


type being attached to the fuselage at 
two points on each side. The struc- 
ture consists of two spars meeting at 
the outboard end and inter-connected 
by ribs, the whole surface being cov- 

The elevators are made of two 
halves bolted together at the plane 
of symmetry, and hinged to the sta- 
bilizers through ball bearing pivots. 
A single control horn fully enclosed 
in the fuselage connects the two halves 
of the spar and in this manner pre- 
vents any differential or relative mo- 
tion. The vertical stabilizer is of 
similar design to the horizontal sta- 
bilizer and is of all metal construc- 
tion with metal covering. It is at- 
tached to the fuselage at two points 

or replacement. The tail post carries 
the rudder hinges which are provided 
with ball bearings. 

The question of armament is be- 

day of the war progresses. The EP-1 
is designed to accommodate, and pro- 
visions are made for the installation 
of one .30 caliber and one .50 caliber 
machine gun, one on each side of the 
center line of the airplane, with the 
charging handles accessible to the 
pilot for charging. Ammunition 
boxes arc to contain 200 rounds of .50 
caliber and 500 rounds of .30 caliber 
ammunition for these guns. 
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Famous Firsts 
by Learadio 


F IRST radio receiver to serve the private pilot. 

FIRST popular- priced aircraft transmitter. 
FIRST commercial left-right direction finder. 
FIRST multi-frequency direction finder (covering 
180405 Kc., 500-1200 Kc., 1200-2800 Kc., serving 
also as a communication receiver on these fre- 
quencies, plus the band of 2800 to 6700 Kc.). 
FIRST self-locking hand-reel antenna. FIRST re- 
tractable fair-lead with warning light and switch. 
FIRST factory-tuned multi-frequency transmitter. 
FIRST low-cost aural-null direction finder for 
light airplanes. FIRST battery-operated portable 
range and broadcast receiver. FIRST AC-DC and 
battery operated range and broadcast receiver. 
FIRST dry battery operated itinerant transmitter. 
FIRST commercial automatic direction finder. 
FIRST fully automatic motor-reel (without re- 
lays). FIRST locally controlled received with 
separate IF power pack (eliminating remote con- 
trol shafts) . FIRST locally controlled transmitter 
with separate power-pack. FIRST locally con- 
trolled crystal stabilized receiver, transmitter, 
and direction finder (with plug-in crystal ar- 
rangements on panel). FIRST transmitter and re- 
ceiver tuning dials with continuously adjustable 
dual-detent devices. FIRST commercial gyromatic 
navigational instruments. FIRST commercial au- 
tomatic direction finder with quadrantal error 
corrector at loop antenna. FIRST automatic direc- 
tion finder with (1) slide-rule frequency tuning 
scale, (2) shutter-type band switch and dial, (3) 
automatic noise suppressor, (4) multiple indica- 
tor units, (5) loop motor at chassis, (6) remov- 
able side type ATR chassis, (7) automatic high- 
low gain switch on loop, (8) Lear anti-hunt 
“Fastop motor and free wheeling clutch,” (9) 
manually operated loop and automatically de- 
clutched motor (no over shooting due to motor 
inertia), (10) dynamic relay loop control system 
with Learadio proportionalizer circuit. 


Lear Avia, Inc., Dayton, Ohio 


Branch Officer: Rooieielt Field, 


. - Cable: Leararla, N. Y. 
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American Airlines 

MAINTENANCE 

at 

LA GUARDIA FIELD 




man can bend tubes accurately and last 


upholstery department at upper left. 
Enginos and propellers ready for use 
are stored beyond partition at left. Ship 
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H ERE are control cables that are engi- 
neered and produced with the same 
precision as both power plant and structure 
of the newest aircraft. Only the finest steels 
go into their manufacture. Every wire of 
every cable is cold-drawn to high tensile 
strength through accurate dies, under the 
direction of men who specialize in the mak- 
ing of control cables that are as sound and 
trustworthy as modern science can make 
them. 

That’s why so many aircraft designers 
and builders specify American Tiger Brand 
Strand and Cords. That's why you’ll find 
them used in America’s finest ships. 


UNITED 



SOUTH 



Double Wall Apron 


Back view of the Double Wall Apron show- 

tlon 'tlTat^'provid'es a' substantiaTsupport lor 
both ends ol the gear shalts. 


BEND LATHES 

FOR PRECISION WORK 


South Bend Lathes have been giving thousands of users depend- 
able service on the most exacting classes of precision machine 
work for more than thirty years. Sound design, the most expert 
workmanship and the best materials available are combined in 
South Bend Lathes to give them permanent accuracy and efficiency. 

SIZES AND TYPES 

Manufactured in 9", 10", 11", 13T, 14V4"andJ6" owing, 

New South Bend Lathe Catalog 

Write today lor a copy ol our new 112-page lathe catalog deacribing all 


Gears in the apron are of steel and havo a 
reservoir and lelt wick automatic oiling sys- 

olleeds'on al "classes ol work. 

A powerful multiple disc friction clutch 
operates both the Automatic Cross Feeds 
and Automatic Longitudinal Feeds. A slight 
turn ol the clutch knob Instantly engages 
or disengages the clutch. 


ON DISPLAY IN ALL PRINCIPAL CIT I E S 
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SOUTH BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 


i E. Madison St., South Bend, Ind., li.S.A 
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. S. Navy, the Brazilian Anny Air Corps, the Cuban Army 
Air Corps, the Argentine Ministry of Marine and the Philippine 
Army Air Corps. In placing its order for Stearman Trainers, the 
Venezuelan Army was guided by the enviable record of Stearman 
in the field of primary and advanced training planes, all built in 
accordance with exacting requirements of the U. S. Army and 
Navy. Now under construction in the expanded plant facilities of 
the Stearman Aircraft Division is the largest peace-time order for 
trainers ever placed by the United States government. With these 
airplanes the Army is providing primary training for the new pilots 
who aspire to fly such mighty monarchs of defense as the giant 
4-engine Boeing Flying Fortresses. 


PART III 


W HEN scheduled airline opera- 
tions were started in the United 
States, the Government established a 
teletypewriter communication service 
to provide the necessary meteorological 
and aeronautical ground communica- 
tions. Weather and other necessary in- 
formation is today disseminated over 
the entire Federal airways system. 
Over 23.000 miles of telegraph line are 
leased for this purpose at a total cost 
of over S700.000 annually. In an 
effort to reduce this cost and at the 
same time furnish additional and more 
reliable service, a multiple channel 
radio teletypewriter and simultaneous 
voice communication system was de- 
veloped. 

Experiments were started in 1930 
using a radio system utilizing a fre- 
quency of 284 kilocycles, but this 
was unsuccessful because of high 
static levels occurring during the sum- 
mer months. In 1932 tests were con- 
ducted using the 3 to 4 megacycle 
band; these also proved unsuccessful 
because of noise, fading, and multipath 
propagation. In 1935, an experi- 
mental circuit operating in the 60-66 
megacycle band was installed with 
stations near Washington. D. C., and 
Baltimore, Md„ a distance of 38 miles 
with the antennas approximately 600 
feet below line of sight. The trans- 
mitters were crystal controlled and 
supplied approximately 100 watts of 
power to a directional antenna system. 
The antenna system, erected on top 
of 125 foot steel towers, consisted of 
four horizontal one-half wavelength 
radiators separated one-half wave- 
length vertically and fed in phase with 
a similar array as a parasitic re- 
flector. The receiving antenna also 
o:i a 125-foot steel tower was of the 
rhombic type, two wavelengths on a 
side. Crystal-controlled superhetero- 
dyne receivers with concentric line 
tuned circuits in the radio frequency 
portions were used. The terminal 
equipment was developed to use stand- 
ard teletype equipment and wire line 
procedures were simulated. Three 
years of successful operation of this 
circuit proved the reliability of the 
system and the desirability of using 
ultra-high frequencies with their low 
noise level, freedom from sky waves 
and minimum of fading for this point- 
to-point ground service. In 1939. a 
system was demonstrated at Washing- 
ton which provided ground-to-aircraft 
teletypewriter service in which the 
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These articles on u-h-f- for aircraft 
are significant as frequency mod- 
ulation makes its bid against 
other broadcast systems. No move 
has yet been seen to deprive avi- 
ation of its u-h-f assignments, and 
this third article deals with Radio- 
teletype and Radiotelephone 
Ground - to - Ground, Ground - to - 


By W. E. Jackson 

Chief , Radio Dcz'clopmcnt Section, C.A.A. 






Aircraft Radioteletype Printer 


pilot received printed copies of weather 
information and other communication 
data while in flight. At the present 
time, work is progressing rapidly on 
a program for the installation of a 
radioteletype and telephone circuit be- 
tween Washington, D. C., and La 
Guardia Field. This will provide 
a ground-to-aircraft teletype channel, 
a ground-to-aircraft voice channel and 
two ground teletype channels. The 
installation will include two terminal 
stations, four intermediate stations, 
and one automatic repeater station 
with all transmitting and receiving 
equipment operating unattended and 
will eventually replace the present 
wire line teletype circuits used for the 
collection of weather information and 
traffic control operations. 

The crystal-controlled transmitters 
operating in the 60-66 megacycle band 
will furnish 300 watts of power to an 
antenna with bi-directional radiation 
characteristics consisting of four one- 
half wavelength antennas excited in 
phase and separated one-half wave- 
length in the vertical plane. Contin- 
uous operation of the circuit will be 
insured by providing duplicate trans- 
mitters with automatic changeover to 
the spare unit in case of failure of 
the main transmitter. 

A single rhombic type receiving an- 
tenna will be used for simultaneous 
reception from two directions each 
on separate frequencies. Frequency 
selective terminations for the ends of 
the antenna will produce the same 
results that would be obtained from 
two separate antenna systems aimed in 
opposite directions. The transmitting 
and receiving antennas will be erected 
on a single 200-foot steel tower. The 
topography between Washington and 
\\ Y. C. is such that with 200-foot 
towers line-of-sight conditions will ex- 
ist over six of the seven separate cir- 

crystal-controllcd receiver will be used 
for each frequency. 

Each teletype channel will consist 
of two tones. Transmissions from 
north to south will use tone A, those 
from south to north tone B. With 
this system, wire line procedures can 
be exactly simulated. 

In conclusion it should be stated 
that the field of aeronautics has fur- 
nished the major initial impetus for 
the development and application of 
ultra-high-frequency radio. Resulting 
progress in the radio art has in turn 
made available valuable aids in the 
advancement of the flying art. 



Spartan’s 
Radio School 

By Maxwell W. Balfour 




opment of a light, two-way radiotele- 

The size of the radio shop and the 
amount of special equipment has 
grown steadily. More than $16,000 
worth of radio equipment for student 

a 900-watt telephone and code trans- 
mitter, ultra-high frequency phone 

structions to pilot students during 
primary solo flights, and the latest 
type fourteen-tube communication re- 
ceiver equipped with beat oscillator 
and crystal filter for code reception. 
This receiver enables radio students 
to learn how to operate the type used 
by the major airlines. Another re- 
ceiver constructed by the Spartan 
School laboratories is used especially 
for receiving the range and weather 
stations. In one of the modern class- 
rooms are two tables equipped with 
telegraph keys and audio-oscillator for 

For test work there is a screened 
room; oscilloscope for delicate adjust- 
ments in frequency, a frequency modu- 
lator used in conjunction with the 
(Turn to page 12S) 




IVjOT so many years ago, feats of the famous 
* " river packets made folk-lore along the great 
Mississippi, and Mark Twain, himself a river pilot, 
wrote this stirring era into the country's literature. 
Today the basis of a new chapter in Mississippi 
history is being provided by the Chicago and 
Southern airliners which follow "The Valley Level 
Route" above the majestic Father of Waters. 

Chicago and Southern's latest contribution to 
modern life on the Mississippi is a new fleet of 
Douglas DC-3's now in operation between Chicago 


and New Orleans. Powered with 1200 h.p. Wright 
G-200 Cyclones — the most powerful of the single- 
row Cyclone series — these luxury ships bring a 
new conception of speed and performance. Ser- 
vice by attractive stewardesses provides a degree 
of comfort unheard of in Mark Twain’s day. 

Chicago and Southern Airlines, long a user of 
Wright Whirlwinds in its fleet of Lockheed Electros, 
now joins the growing list of Cyclone operators 
who have given this engine an unapproached 
record in the transportation field. 


WRIGHT AERONAUTICAL CORPORATION • A Division of Curtht-Wright Corporation • PATERSON, NEW JERSEY 
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LEAD AND 


This photograph shows lead bars and sand bags piled in 
tiers ( on the wings ot a BEECHCRAFT biplane attached, 
in an inverted position, to a massive steel testing jig. 
The practice of static testing is not remarkable or unusual. 
What makes this test unusual is that the wings under 
test are more than 40 months old . 

The purpose of the test was to determine if protective 
finishes and methods used in BEECHCRAFT structures 
would cause them to retain their originally designed 
strength over a period of years. 

For a continuous period of more than four hours the 


designed ultimate breaking stresses were imposed on 
these wings. Further weights were added until the 
stresses were 900% of normal full-load Fight con- 
ditions. This was equivalent to a "9g pull out." No 

the wings were uncovered and carefully inspected. All 

of damage could be found. 

This sort of testing is expensive, but proves beyond a 
shadow of a doubt that BEECHCRAFTS are built to 
render lasting safety and trouble-free operation. 


6411 EAST CENTRAL AVENUE * WICHITA. KANSAS. U. S. A. 


BEECH AIRCRAFT CORPORATION 
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Southwest 

Aviation Conference 

Successful meeting at Tulsa provides new impetus to aviation growth. 



Stocks Behave 
like War Babies 

By Selig Altschul 


T HE intensification of European 
hostilities led to some violent 
market movements, with the aircraft 
stocks acting in true "war baby” 
fashion. In the market session of 
May 13, and 14, with the industrial 
average off more than 16 points, air- 
craft issues were in the vanguard of 
sharply declining prices. That “war 
babies” — particularly aircrafts — should 
turn decidedly reactionary in the face 
of record backlogs, is an anomaly that 
baffles many an observer. 

The unpleasant possibility of an 
Allied defeat, or speculation as to this 
country’s entry into the conflict, may 
have been factors leading to a bearish 
view. The fact remains, however, 
that with the Allies revealed as sadly 
deficient in aircraft, they will be re- 
quired to accelerate the rate of plane 
purchases made in the United States. 

It is now more or less generally 
known that the Allies have only re- 
cently signed contracts for a total of 
4,400 major type airplanes. Thus 
far, this is the only tangible result 
of the widely heralded 10,000 plane 

year. With extensive aerial war- 
fare, it is likely that total needs for 
1941 will exceed the original 10,000 
expectation by a wide margin. 

Unofficial reports award the place- 
ment of this new group of orders 
with Douglas, Curtiss-Wright, Mar- 
tin, Lockheed, and Bell. The belief 
is also held that Secretary of the 
Treasury Morgenthau, in general 
charge of all government procure- 
ment, has repeatedly urged that the 
Allies place prorated orders among 
the some 30 aircraft builders in the 
United States. Instead, the Allies 
have persisted in concentrating their 
order with only five of the manufac- 
turers capable of turning out planes 
in quantity. Such a procedure has 
resulted in stimulated plant and pay- 
rolls for the larger companies. 

It is reliably reported that recent 
expansion of plant facilities under- 
taken by two engine builders, United 
Aircraft's Pratt & Whitney, and 
Wright Aeronautical, have been fi- 
nanced by Allied orders. It is be- 
lieved that within a few weeks both 
Pratt & Whitney and Wright will 


each be turning out about 1,200 en- 
gines of more than 1,000 hp. per 
month. General Motors' Allison En- 
gineering Division is rated with a 
present capacity of about 3,500 en- 
gines a year. This company, pre- 
paring for Allied demand, is plan- 
ning to double its present capacity 
to approximately 7,000 units a year. 
These recent expansions should do 
much to relieve the bottleneck of 
slow engine production reported a 
few months ago. 

The backlog of aircraft orders, ac- 
cording to recent estimates, is be- 
lieved to aggregate more than $850,- 
000,000. Should further Anglo- 
French business materialize as antici- 
pated, peak operations for the air- 
craft industry beyond 1941 appears 
assured. 

Exports of aircraft from this coun- 
try may not show any sharp increase 
until June at least. Shipments of 
aircraft during the first quarter were 
moderate. January, February, and 
March totals fell below that of De- 
cember, 1939, when $28,894,000 of 
aircraft was exported. 

In any event, the output of planes 
and engines for the first half is ex- 
pected to exceed the $225,000,000 
produced for all of 1939. Operations 
should continue to rise steadily over 
the course of the next few months, 
making possible a total production 
of more than $600,000,000 for 1940 
as a whole. This total does not in- 


clude a substantial amount of propeller 
and other parts business. During 
1939 these parts accounted for about 
20 per cent of total aircraft and 
equipment sales. 

Companies having foreign contracts 
may realize profit margins, before 
adjustments, ranging from 25 per 
cent to 30 per cent. Such export 
business should permit sharp in- 
creases in net earnings for the build- 
ers involved. Moreover, it is inter- 
esting to observe that those com- 
panies who have thus far obtained 
the bulk of foreign business will 
probably continue to do so. Other 
aircraft units, however, may partici- 
pate in this volume. For example, 
Douglas is reported as planning to 
sublet a part of the indicated $112,- 
000,000 order recently received from 
.the Allies, to Boeing and Consoli- 
dated. North American Aviation 
may be a subcontractor for about 
600 of the 1,500 pursuit planes order 
received by Curtiss-Wright. Lock- 
heed may pass along part of its order 
for 1,200 planes valued at about 
$100,000,000 to Vultee Aircraft and 
Vega Airplane. 

Happily, or otherwise, the volume 
of business is such that the industry 
can well afford to be generous in dis- 
tributing orders within itself. 

The market seemingly took little 
cognizance of the fight surrounding 
the change in the status of the CAA, 
Yet, air transport investors could do 
well to reflect on any move that affects 
the regulatory processes of an indus- 
try, especially at a time when many of 
its economic policies arc still in the 
formulative stage. 

The airline passenger rate structure 
submitted to a significant innovation 
when United Air Lines introduced two 
rate schedules on its San Francisco- 
Los Angeles route. As it is the only 
(Turn to page 130) 
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NEW WRINKLES 

AND WHAT THEY MEAN 


Meaning as Wrinkles: With new, more power- 
ful equipment now being installed, it will be 
possible to produce Alcoa Aluminum Alloy 
corrugated sheets in a variety of forms previ- 
ously unavailable. Sheets of stronger alloys, 
larger size, greater thickness and deeper cor- 
rugations may be made.The same equipment 
will also be capable of forming sheet into 
special shapes such as channels and angles. 

Meaning /or Aircraft Design: With this 
new larger, stronger, and thicker Alcoa 
Aluminum corrugated sheet, it will be 
possible to make improvements in aircraft 
design which bring advantages both to 
manufacturer and to operator. 


And a Major Meaning: A lot of money 
went into development, design, and build- 
ing of these corrugating machines. This ex- 
penditure follows a policy, and a program. 
The policy is a broad one of exploring every 
new avenue of usefulness for Aluminum. 
The program is to provide plant equipment 
to keep the production of Alcoa Aluminum 
Alloys a step ahead of the normal needs of 
dynamic, progressing industry. It’s a matter 
of doing everything possible to give you 
Aluminum in the forms you need for the 
best aircraft that can be made. Aluminum 
Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALCOA ^ ALU MINUM 


Research 



North American Aviation, Inc. 

INGLEWOOD, CALIFORNIA, OS. A. 




BUYER’S LOG BOOK 


What's New in Accessories, Materials, Supplies and Equipment 


A system to help the operation of engines at more stable temperatures 
and to help operate through icing conditions has been developed by the Fuel 
Development Corporation of New York, New York. Two mixtures of their 
product, called "Anilol" have been developed. Number 4 is for direct mixing 
with gasoline and is used principally for racing purposes while number 3 is 
used with a metering valve for automatically raising the octane value of 
gasoline for take-off and de-icing carburetors. This valve so controls the flow 
of Anilol that the quantity is increased with the output of the engine without 
any attention from the pilot. — Aviation, June, 1940. 

General adoption of flush-type countersunk rivets by the aircraft industry has 
made rapid and accurate countersinking of rivet holes an important operation. 
Patents have been applied for by Aircraft Tools, Inc., Los Angeles aircraft tool 
manufacturer, on an entirely new stop countersink for use with an electric 
drill. The tool is exceptionally smooth and fast in operation because of 
incorporation of full ball bearing mounting of the countersink head. This 
countersink can be adjusted for depth to within .0005 in. and stays locked in 
position. Adjustment is quickly made by hand. Cutters arc three-fluted high 
speed steel, ground for correct cutting angle, with removable pilot. Concen- 
tricity is held to within .001 in. — Aviation, June, 1940. 

Increasing use of arc welding in aircraft construction has revived interest in 
this process among aviation people. Latest '‘speed-up" device applied to arc 
welding is the new Wilson remote control device used with the Wilson “Hornet” 
Arc Welder, manufactured by the Wilson Welder and Metals Co., Inc., New 
York, N. Y. To use this device the handwheel which governs the control 
pole of the standard welder is replaced by a reversible electric motor control. 
Minute adjustments in current output can be effected by touching one of two 
contacts on the electrode holder to the ground. When the holder button 
marked “more" is touched to the floor the output is increased. When the 
button marked “less” is grounded the output is reduced. An automatic slip 
clutch and stops protect the motor mechanism. — Aviation, June, 1940. 

Despite the wide adoption of router head contouring machines to air- 
craft sheet metal profiling operations, there is still a large field for the good 
old nibbling machine. Not only is such equipment used in many of the smaller 
plants, but wherever complex outlines must be profiled on but a few parts the 
nibbler is in its element. Pioneer builder of nibbling equipment, the W. J. 
Savage Company of Knoxville, Tenn., has recently incorporated numerous 
refinements in its latest line of nibblers. Guilt in cutting capacities in mild 
steel up to { in. thickness, and with throat depths up to 36 in., Savage nibblers 
have a dircct-over-ccnter-drive and patented tool holder which makes it 
possible to cut stainless and other alloy steels, as well as the lighter alloys. — 
Aviation, June, 1940. 

With aircraft factories expanded to the point where it is necessary to use 
roller skates to commute from one part of the plant to another there is reason 
for special interest in the new Elpro Portable Printer announced by the 
Ozalid Corporation of Johnson City, New York. This little printer will 
reproduce engineering drawings, letters, reports, maps, or any pencil or ink 
lines, typewritten or printed matter appearing on but one side of a reasonably 
translucent sheet of paper. A dry developing chamber, located behind the 
metal reflector, utilizes the heat generated by the lights to vaporize the develop- 
ing agent. The unit is light and portable, so that it may be carried from 
place to place for use in various offices or departments of the factory. — 
Aviation, June, 1940. 

Finger-tip controls with a minimum of friction and wear, resulting in reduced 
cable maintenance, are claimed for the new SKF pulley bearings manufactured 
by SKF Industries, Inc., Philadelphia, Penn. These AN standard bearings 
are supplied in three types; the deep groove ball bearing, the self-aligning 
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Savage Nibbling Machine. 



ball bearing; and the cylindrical roller bearing. All are of the full type, 
employing the maximum number of balls or rollers without retainer, permitting 
high loads with minimum weight. Two dustplates retain lubricant in the 
bearing. Sheaves of a lightweight plastic impregnated fabric, or of aluminum 
alloy, arc available. — Aviation, June, 1940. 

As aircraft grow more complex an increasing amount of study and engi- 
neering must go into their various actuating systems. Electric relays have 
played an important part in making practicable remote control actuation of 
various devices such as retractable flaps and landing gear. Now a mercury 
relay utilizing the unbreakable metal body of the Durakool mercury switch, 
and the displacement principle with solenoid actuation has been developed by 
Durakool, Inc., Elkhart, Indiana. The relay is hermetically scaled, may be 
operated up to 300 times per minute, has 'very little friction or wear in 
operation, is of compact and rugged construction, requires little or maintenance 
—in fact, it's a good relay. On A.C. current as little as 1 watt is required 
lor normal closing operation and only 1.5 watts for normal opening operation. 
On D.C. the operating energy required is but .25 watts. — Aviation, June, 1940. 



Possibilities of remote electrical control of hydraulic valves on aircraft 
hydraulic systems are illustrated by the operation of the Aeromac oil dilution 
valve developed by the Aeronautical Manufacturing Corporation, Buffalo, N. Y. 
Operated by an electric solenoid, this valve was designed for diluting crankcase 
oil with aviation gasoline, to assist in cold weather starting. The valve is 
light, compact, and efficient. Tests have been run to in excess of 26,000 
cycles under 50 lbs. per sq. in. pressure without evidence of wear or leakage. 
Satisfactory operation has also been obtained at pressures up to 800 lbs. per 
sq. in., and the valve has proved tight against oils, gasoline, and gases. — 
Aviation, June, 1940. 

Application of the electric starter to the automobile is said to have done 
more than anything else to popularize that vehicle. Lightplanes are still started 
by hand cranking the propeller, an awkward and somewhat dangerous operation. 
Development of suitable electric starters for lightplanes has been slow because 
of cost and weight, but it may be that a mechanical starter permitting the 
pilot to spin his motor from the seat of the plane will do much to solve this 
lightplane starting problem. Such a starter is now being offered by Aero 
Starters of Pittsburgh, Penna. The device is quite simple in design, consisting 
of a ratchet and lever arm working on the propeller shaft. A pull rod 
extends back into the cabin permitting the pilot to spin the engine manually 
without inconvenience or danger. — Aviation, June, 1940. 

Light-weight, wind driven generators, at prices within reach of all lightplane 
owners, have been introduced by Champion Aviation Products Company, Los 
Angeles, Calif. Six-volt models are available in 6, 12, and 20 ampere capacity, 
weighing 6, 9, and 13 lb. respectively. The 12-volt models are available in 
4, 8, and 15 ampere sizes, and weigh the same as the corresponding 6-volt 
models. Voltage, control and relay prevents overcharge and, on the four larger 
models, the propeller pitch can be adjusted to give maximum output under all 
variations of cruising speeds. — Aviation, June, 1940. 

{See page 105 for Window Shopping ) 
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MICRO SWITCH 

. . A Boon to the 
Aircraft Industry 



Now Being Used by Leading Aircraft Builders 


Small sire: 11/16' x 27/32' x 
I IS". Weight: 1 oz., without 
special mountings, actuators or 
housings. Energy requirements: 
.004 to .0004 ounce inches. Un- 
affected by temperature and alti- 
tude. Available with various pre- 
travel or overtravel plungers, 
close or wide differential move- 
ment. Resists vibration; meets 
"10-G" test. • Operates in any 
position. Fast and positive oper- 
ation. Accepts'standard aircraft 
terminals. Also available in metal 
housings. 


• Leading aircraft builders' use for Micro Switches has grown rapidly dur- 
ing the past few years. Many switches are used on each plane at functional 
points where certainty of performance is a "must." 

Micro Switches were adopted for use on airplanes after having been thor- 
oughly proved in a wide variety of industries where over a million Micro 
Switches are now depended upon for long life precision. 

Aircraft engineers recognize that, in addition to the performance record of 
Micro Switches, they possess other characteristics vital to successful aircraft 
use— small size; light weight; accurate repetition of the point of operation; 
resistance to vibration; independence of position; and a versatile variety of 
possible adjustments and characteristics. 

The illustration above indicates some of the places Micro Switches are now 
used. Many more applications are on the drafting boards, and in engineering 
plans, for reasons which the column at the left will make clear to every 
aviation engineer. 

Micro Switch engineers are skilled and experienced in the solution of pre- 
cision switch application. Their knowledge and assistance are available. 


MICRO (Mg SWITCH 

Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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D ependability is the foundation upon which all air- 
craft engines should be built. And throughout the 
aviation world Lycoming light-plane engines have be- 
come a standard by which to measure dependability. A 
broad background of experience in the manufacture of 
engines for military, airline and commercial use is re- 
flected in Lycoming light-plane engines . . . practically 
designed, skilfully engineered and precisely built to the 
highest standards of construction. No wonder experi- 
enced pilots tell you that Lycoming is “dependable as 
a watchdog" — just as they say it is “smooth as satin" 
. . . “quick as a cat” . . . “thrifty as a Scotchman" . . . 
“quiet as a mouse"! Performance as brilliant as a star 
is readily verified behind a Lycoming engine in a Tay- 
lorcraft, Aeronca, Piper Cub or Luscombe. 

SEND FOR FREE LITERATURE: Illustrated folders on Lycom- 
ing light-plane engines may be obtained from all Taylorcraft, 
Aeronca, Piper Cub or Luscombe dealers. Or write Department 
A740, Lycoming Division, Aviation Manufacturing Corporation, 
Williamsport, Pennsylvania, U.S. A. . . . Cable address: Aviatcor. 


YOU CAN RELY ON 

LYCOMING 


FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 


AVIATION. June. 1940 
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Washington 
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FDR Wants Army Navy Airforce of 50,000 

(Story on page 82) 



AS GERMANY CONTINUED to out- 
fight the Allies, President asked Con- 
gress for a billion dollars in addition 
to two billion already appropriated for 
1941, to expand our defenses. Pilot 
training will be increased threefold 
and more airplanes will be authorized 
for the Army and Navy. Secretary 
Charles Edison made headlines by say- 
ing officially what had already been 
said unofficially: that airplanes have 
a ‘‘temporary" advantage over war- 
ships, which should be redesigned for 
protection. President Roosevelt won 
his fight for transfer of the Civil 
Aeronautic Authority to the Depart- 
ment of Commerce. Above: is a British 
Bristol-Beaufort, said to be the fastest 
two-engine bomber In the world, which 

the low countries. It is the jack-of-all- 
trades of the RAF; is used for long- 
range bombing, torpedo bombing and 
general reconnaissance. The war in 
Europe recently brought out gas tanks 
that are self-scaling against bullets. 
Right: you see such a tank being ex- 
amined at the Glenn Martin plant after 
It had been shot through. In addition 
to the puncture-proof gas tanks future 
production for the Air Corps will be 

ject explosive shells instead of bullets), 

armor which will protect personnel and 
engines. 







Yankee Conference 

The New England Aviafc 
Conference, sponsored by the 
governors, was held May 17 and 
18 under the Chairmanship of 
Harvey L. Williams, aviation 
executive and consulting engin- 
eer. The purpose of the confer- 
ence was to co-ordinate the 
s of aircraft and engine 
*--* — with thos 


Destiny of Newark 

Destiny of Newark airport 
seems pointed toward indus- 
trial trend with Brewster Aero- 
nautical Corporation signing 
lease for municipal hangar and 
an option on 10 acres. Opera- 
tions will not interfere with 
airline activity, say municipal 


D.C. Airport Opening 

Ceremonies opening Washing- 
ton airport are due for Labor 
Day with President Roosevelt 
attending. CAA plans to move 
in when its buildings are ready, 
but no definite time is set. Con- 
cessions are being considered to 

No agency is yet designated 
to run the field. Federal gov- 
ernment can’t, because it has 
no precedent; that eliminates 
even CAA. Only possible oper- 
ator agency remaining is the 
District of Columbia. As a com- 
bined municipality, county and 
state, D.C. could do it. 
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Airlines' new agency in Chicago, dev 
oping air travel business through trai 
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President Asks Billion for Defense 

Calls for 50,000 Army, Navy Planes 


Stark realities of German 
triumps in Europe and fear of 
American involvement in the 
war overseas stimulated a minor 
panic in the 


:pansion and acceleration of 
ir national defense program. 
Following a scries of confer- 
ees among the Secretaries 
of War, Navy and Treasury, 
the Director of the Budget and 
top-ranking military and naval 
officials, Mr. Roosevelt delivered 

that a billion defense dollars 
be made immediately available, 
bulk of it for the Army. He 
startled the country by saying 
we should have an airplane 
production capacity of 50,000 
a year, and an Army and Navy 
air force totaling- 50,000. 

Committees began work at 
once on additional authorizing 
legislation while the House ap- 
propriations committee made 
plans to provide whatever funds 
could be released at once with- 
out additional supporting au- 
thority. 

The Naval expansion pro- 
is writing 
go through with dispatch, 
including a lift in aircraft au- 
thorization from 3000 to 4500 
planes and increases in the 


number of Navy blimps to 18 to 
augment the neutrality patrol. 
Already approved by the Senate 
Naval Affairs Committee, it is 
thought probable that the funds 
to begin this expansion will be 
provided before adjournment. 

The President asked for al- 
most $200,000,000 to enlarge 
the Army’s pilot training pro- 
gram for instruction of 7,000 
flyers and to procure 500 addi- 
tional aircraft, raising the total 
of Army planes delivered or to 
be ordered to the top limit of 
6,000. The War Department had 
previously contracted for the 
original 5,500 under the first 


20,000 Canadians 

Canada starts its end of Brit- 
ish Commonwealth air training 
program with enrollment of 
169 students in military avia- 
tion course. 

First step involves eight weeks 
of elementary flight training, 
followed by twelve weeks at ob- 
server schools, six weeks of 
bombing and gunnery instruc- 
tion, and remainder of period 
devoted to training in fast fight- 
ers and bombers. First unit 
trains at Toronto. In three 
years, training scheme is ex- 


Shell Scholarships 

Shell Aviation Scholarships 
this year go to the three out- 
standing U.S. student pilots. 
Seven regional contest wii 
compete for three Shell avi 
scholarship awards at Washing- 
ton after July 15. Student’s 
record in CAA training program, 
his ability to execute specified 
maneuvers, and general apti- 
tude govern his chances. First 
place gets $1,000 for continued 
aero studies; second place, $750, 
and third, $600, for same kind 


Photographing Farmers 

Agricultural Adjustment Ad- 
ministration awards contracts 
totaling $200,704 for aerial pho- 
tography of 102,800 square 
miles in sixteen states. New 
techniques in aerial photog- 
raphy, says the AAA, make 
possible more satisfactory pic- 
tures, and is reason for this 
work which includes re-photog- 
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Air vs. Navy Again 

Washington (Aviation Bu- 
reau) — A ir power against sea 
power has changed from an 
academic question to a grim con- 
flict for European supremacy. 
At last responsible authorities 
are speaking out on the subject. 

The other day Navy Secre- 
tary Charles Edison came back 
from a trip with the fleet in its 
Pacific war games, called the 
press to his office, and calmly 
dropped a depth charge that 
went off and rattled the politi- 
cal dishes from coast to coast, 
including Mr. Edison’s. 

He simply said that airplanes 
have a temporary advantage 
over warships, and that he was 
going to recommend some 
changes in ship design. Con- 
cerning ships building and in 
service, he said that all objects 
on the topside that will splinter 
under bombing and destroy per- 
sonnel should be put below or 
protected. The same treatment 

navigation controls on the deck. 
He said that crippling of these 

ter. There are certain in-shore 
naval operations, within range 
of land air bases, that can no 
longer be undertaken at all, he 


Airplane Spotter 

War Department engineei 
developed a new method for di 
tecting the approach of planes, 
according to Col. L. B. Bender, 
Signal Corps. Details an 
but Col. Bender says “7 
vice is successful in 1 
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Canadian Aviation News 

By J.m.. Montagnas 


crines, Ont., president of the 
Canadian Flying Clubs Associa- 
tion, has been awarded the Mc- 
Kee Trophy for 1939, Canada's 
highest aviation award, accord- 
ing to an announcement of the 
Department of National De- 
fence on May 7. The award was 
made to Major Seymour “in 
recognition of the outstanding 
leadership he gave to the flying 
clubs of Canada in 1939. He ele- 
vated the flying clubs 


> they c 




:o Canada." Rep- 
resentatives of the Royal Cana- 
dian Air Force, the Department 
of Transport and the Flying 
Clubs Association made the se- 
lection from a list of individuals 
who had been submitted as pos- 
sible candidates. 

The McKee Trophy has been 
awarded annually since 1926 to 
the man who in the opinion of 
the judges, the Department of 
National Defence, has done the 

aviation in Canada. It was es- 
tablished by James Dalzcil Mc- 
Kee of Pittsburgh as a memento 
to the first trans-Canada sea- 
plane flight made by Mr. McKee 
and a Royal Canadian Air Force 
officer in 1926. 

Major Seymour, awarded the 
trophy, learned to fly in 1915 at 

the Royal Flying Corps, and has 
been active in aviation since, and 
since 1924 has been a reserve 
squadron leader with the Royal 
Canadian Air Force. He was 
founder of the St. Catherines 
Flying Club, and has been its 
president the past eight years. 

Trans-Canada Air Lines, publicly- 
owned transcontinental airway, 
plans to institute a thirteen- 
hour Vancouver-New York serv- 
ice by the spring of 1942, using 
the latest type Boeing stratolin- 


high flying. The sealed cabin- 
type plane will eliminate this. 
Also the fact that Boeing pres- 1 
ident, Philip G. Johnson, put the 
Trans-Canada Air Lines on its | 
operating feet, will be a factor j 
in the choice of Boeing strato- 1 
liners, it is predicted in cer- 1 
tain quarters. The use of these j 
planes is expected to make pos- 1 
sible flights straight across t 
Great Lakes, instead of at pri 
ent circling the lakes to t 
north, thus eliminating some 3 
miles from the transcontinental 
route. Favorable exchange dm 
to the war will be expected ti 
play a part in bringing United 
States transcontinental bus' 
to the Canadian line. 

Ltd., the assembly organization 
for war planes set up by six 
Canadian aircraft manufactur- 
ers, has started plant extensions 
at St. Hubert airport, Montreal, 
and Malton airport, Toronto, at 
a cost of 6100,000 for each 

plant. 

Fleet Aircraft Ltd., Fort Erie, 
Ont., decided at its annual mi 
ing that without permission 
the board of directors, no < 
cer or employee shall be hi 
at a salary exceeding 53,000 
year and no pay increase nb 

ployees and officers may r 
buy shares of the company 
?10 a share, the number of I 
shaves so available not to ex- 1 
ceed 9,711. The company is j 
making training planes for the 
Royal Canadian Air Force. 

An assembly plant for a large | 
number of Avre Anson training 
planes is being built by the De- 
partment of Munitions and 
Supply on the property of the | 
Haviland Aircraft of Can- 
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■petition to pr 
ent United States transcor 
nental services. The 33-passen- 
ger sealed cabin four-motored 
stratoliners are planned on be- 
cause of the high altitude flying 
required at the western end of 
the trans-Canada route. Be- 
tween Lethbridge, Alberta, and 
Vancouver, the Canadian Rock- 
ies tower 12,000 ft. and more, 
with the lowest pass, Crow's 
Nest, 11,000 ft. above sea level. 

have to operate above 12,000 ft., 
often go as high as 17,500 ft., 
to miss storms. At present oxy- 
gen masks are provided for pas- 


money in the British Empire 
Commonwealth Air Training 
plan was announced at Ottawa, 

Winnipeg, Montreal, and Re- 
gina, as against the previously } 
planned two training commands. 
Each of the four commands will I 
be as nearly self-sufficient as 
possible. Twenty-four airports 
have been selected for military 
use directly or indirectly, and 
at or near ten of these airports 
training schools have been es- 
tablished under the training j 
plan, according to the Depart- 
ment of Transport, Ottawa. | 



meets ALL aviation 


I electrical requirements 

To meet the varied electrical require- 1 1 
merits of the aviation industry, Packard [ 
aircraft cable is manufactured in a wide 
variety of sizes and types. Specially 
engineered cables for ignition and light- | 
I ing systems — bonding and shielding 
J materials — are all included in the com- I 
I plete Packard line. 

| Used by leading aircraft and engine 
j manufacturers as original equipment, 
Packard cable is, of course, first choice 
| for replacement cable with airline I 
| maintenance men and inde pendent 

| Be sure to specify "Packard" when you 

select replacement electrical cable for 1 
aviation use. Packard aircraft cable is 
available at your automotive jobber's or I 
aviation supply house. 



PACKARD ELECTRIC DIVISION 

' I '"'".Werren" Ohio 




PEOPLE 




BARNUM Q. BAILEY of mili- 
tary aviation is Capt. Clarence 
S. Irvine of the Air Corps. 
He has just managed the 1940 
National Aviation Forum's 
show at Bolling Field to com- 
plete success. Last February 
he staged an Army air show 
at Bolling for the benefit of 
Congress. 


EX-NAVY PILOT Brian O. 
Sparks, has been appointed 

department of Bell Aircraft 
Corp. Mr. Sparks has also 
piloted for Pan-American 

N.A.C.A. P Bell has a Navy 
version of the Airacobra. 


STEADHAM ACKER, director 
and impresario of Birming- 
ham's Tenth Annual National 
Air Carnival, took many bows 


showmanship i 


not supervising this annual 
event, Acker efficiently man- 
ages Birmingham's Airport. 


DYNAMIC BILL REDDING, 
Washington representative of 
the City of Denver and treas- 

successful in bringing to Den- 
ver NAA's annual convention 
July 7 to 9. He plans for the 
first time to combine therewith 
an air show, staged by the 
ubiquitous Acker, July 4 to 6. 



Republic ENDURO Stainless and Heat-Resisting Steels 


• When this new Basic Trainer 
was designed, the engineers were 
required to draw up specifications 
for a safety factor of 10 instead of 
the usual 7. 

This airplane, now in production, 
used Republic ENDURO* Stainless 
Steel for firewall construction — 
after finding by experiment and ex- 
perience that it met fully the rigid 
requirements. 

Airplane manufacturers today 
are using more and more Republic 
ENDURO Stainless Steel in a wide 
range of applications — exhaust 
stacks, collector rings, tail assem- 
blies, instrument panels, pontoons 
and tanks. For each individual type 
of application there is a suitable 
ENDURO analysis — to resist cor- 
rosion or maintain strength at ele- 
vated temperatures — to withstand 
the unusually detrimental action of 
modern airplane fuels — to resist 
atmospheric or salt corrosion. 

An outline of your needs will 
bring a Republic metallurgist’s rec- 
ommendation specifying the most 
suitable analysis for your purpose. 
Write Republic Steel Corporation, 
Alloy Steel Division, Massillon, O.; 
General Offices, Cleveland, O. 
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.... pioneer in the development of 
electric furnace steels — both alloy and 
stainless— and today, the world's largest 
producer of aircraft quality steels. 
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WESTINGHOUSE SERVICE PARALLELS THE AIR LANES. FAST ACTION AVAIL- 
ABLE 24 HOURS A DAY FROM 35 SERVICE SHOPS ACROSS THE NATION. 



W ESTINGHOUSE BELIEVES that p 
aviation calls for complete facilitit 
electrical equipment for aircraft, airports, 
ers supplying aviation equipment. To ful: 
of our 35 “coast to coast” Service Shops ; 
day. Ample stocks of standard parts are a 
skilled mechanics to do the work. 

Thus, you have in Westinghouse a m 
only furnishes the most advanced elec 
every branch of aviation, but also provid 
for keeping this equipment working. 

These are good reasons for entrusting al 
to Westinghouse— and our local offices v 
to your requests. 

WESTINGHOUSE ELECTRIC Be MANUFA' 
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SOUTH MERIDEN CONNECTICUT 


A STATEMEN 










To create and maintain the CECO mark as a symbol 
of excellence in aircraft fuel sytem equipment. To justify 
the aviation industry's confidence in CECO -marked 
products and service. 


This commitment we 

engineering and precision 


rough skillful 
through exact 
all under the 
experience 
of outstanding 
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to investigate. He may not re- 
turn to his airplane for several 
days and when blizzards are 
raging the red flag is often the 
only indication of the location 
of his airplane. When he sees 
the red flag he makes camp, digs 
the Cub out of the snow, and 
takes off. Since hearing that 
story, we have often wondered 
why the smugglers don’t sneak 
up on the ship and move the 
flag somewhere else. 


TRAINING 


Aviation schools will be inter- 
ested in a new phonograph rec- 
ord recently put out by General 
Records. It is No. 6001 and is 
called "The Flight of the Flag- 
ship.” It is a story of a coast- 
to-coast trip on an American 
Douglas and contains actual re- 
cording of the sounds from be- 
ginning to end. The record 
opens with a tremendous roar- 
ing of engines and then a dis- 
patcher calls the flight, the 
stewardess greets her passen- 






. Part 


of the record has been made 
the cockpit of a Flagship and 
radio signals come through with 
great clearness. The record 
should be interesting as well as 
instructive for students inter- 
ested in airline work. Copt. Wil- 
liam Lester, chief of American 
Airlines’ Pilot Training School, 
gives a short explanation of how 
the radio beam operates. 


Students from 382 colleges of 

those taking part in the civilian 
pilot training program have 
indicated their intention of 
participating in the national 
Shell Aviation Scholarships and 
awards, it was recently i 
nounced by Major Lester D. 
Gardner, of the Institute of the 
Aeronautical Sciences, who i 
managing the competition. The 
outstanding student pilots 
ie country will be selected 
about July 15 by means o' 

**' of their class grades and 
by a nation-wide flight competi- 
tion. Seven regional elimination 
contests are to be held, after 

compete for the three national 
scholarship awards at Wash- 
ington, D. C., this summer. 
Hero is a «ew way to reward 
your students after they solo. 
Down in Miami the Embry- 
Riddle Flying School has b 
teaching a unit of the civilian 
pilot training program to f 
on floats. Recently when t 
first three students soloed cri 
18-in. paper wings were hui 
across their chests. Then t 
trio was dumped into a swii 
ming pool. Following the 
“dunking” the boys were . 
licly embraced by their girl 
friends and then Miss Ruth 
Shelley, whose picture you s: 
as Miss Aviation of 1940, w 
on hand to contribute what the 
reporters said was a que 
kiss. Whether or not Miss A 
tion would fly up to your : 
for your graduation exercises 



FOUR GENERATIONS GO ALOFT. AVIATION'S Western 
Editor, Charlie McReynolds, decided to celebrate some family 
birthdays by taking the air-minded McReynolds for a flight 
in a Stinson 106. With his father, grandfather and daughter, 
Charlie made a carefree flight over Southern California, estab- 
lishing a new high In four-generation flying. Gladys O'Donnell, 
right, noted woman pilot who is committee chairman for Cali- 
fornia's Aviation Ball on May 25, congratulates 90 year old 
Aaron McReynolds, one of the State's pioneer settlers. Col. 
Frank R. McReynolds, left, and Charlie look on with approval. 




JERRY SAYS 

By JEROME LEDERER 


Vertical Envelopment: 1783. One hundred and fifty-seven 
years ago, Benjamin Franklin wrote about aviation to a 
friend. He said, "It appears, as you observe, to be a dis- 
covery of great importance and what may possibly give a 
new turn to human affairs. Convincing sovereigns of the 
folly of war, may perhaps be one effect of it since it will 
be impossible for the most potent of them to guard his 
dominions. . . . And where is the Prince who can afford 
so to cover his country with troops for its defense as that 
thousands of men descending from the clouds might not 
do an indefinite deal of mischief before a force could be 
brought together to repel them.” 

Air Traffic Control. Pilots are beginning to complain about 
the multiplication and lack of uniformity of airport traf- 
fic regulations. One pilot on a cross-country trip was 
bawled out three times for unintentionally breaking some 
local rule. It is a nuisance to be compelled to carry and 
refer to a stack of books and pamphlets describing a dif- 
ferent set of regulations at each place a pilot wants to 
land. Roger Wolfe Kahn suggests a remedy— “Less Liter- 
ature and More Signs.” Reduce the variables of which way 
to turn, where and how to taxi, where to locate the wind 
direction, etc. to a few signals (like warning signs on high- 
ways) and display those to the approaching pilot. There 
are lots of good ideas like this in aviation but nobody does 
anything about them. 

Air Speed Indicator. With the season for intensive flying 
at hand, all instruments should be carefully checked, par- 
ticularly the air speed indicator. Students check their land- 
ing glide with the speed indicator and if it is in error, 
trouble might follow especially in a rented airplane. It 
might be advisable to have your air speed indicator checked 
by a good instrument man. 

"Safe" Airplane. The word "safe” is a dangerous one to 
use in connection with an airplane because it often will 
induce a pilot to take chances. A "safe” airplane does not 
make a safe pilot. A "stuffed” cloud may exert the same 
magnetic attraction on a “safe” airplane as on a Jennie. 
But the so-called “safe” airplane may have advantages 
other than safety which should make it attractive. These 
advantages may be more important than safety for the 
progress of aviation. 

Two great factors retarding private flying are lack of 
utility and cost and inconvenience of learning to fly, with 
which is associated the costs of requiring continual check- 
outs for landing if the pilot does not practice flying con- 
stantly. Therefore, anything which will increase the util- 
ity and/or cut down the cost of learning should help avia- 

If by a "safe” airplane we mean one that requires less 
skill to operate, or one in which mistakes can be made with 
less chance of serious accidents, more people will be induced 
to fly because obviously it should cost less and take less 
time for them to learn. Some of the money now spent in 
learning to master the difficult or dangerous phases of 
flying, could be spent to better advantage in acquiring very 
much more important cross-country experience. 

The common conception of a "safe" airplane includes a 
tricycle undercarriage or its equivalent. We know that a 
great many accidents occur on the ground due to taxiing 
and poor visibility from the pilot’s seat. No one questions 
that visibility from a cockpit of a plane with a tricycle 
undercarriage, is far superior to the conventional type. 
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Soaring On West Coast 

( Continued from page 35) 


The short-comings of soaring were 
tragically illustrated on the lower 
ridge, however, when two pilots col- 
lided in mid-air and received injuries 
which proved fatal to them both. The 
unusual accident took the lives of 
Paul Sanderson and George Palmer, 
both well-known and well-liked mem- 
bers of the sailplane fraternity. 

In many respects the meet contrib- 
uted to further knowledge and ex- 
perience in handling such a contest. 
Checking of performances was well 
organized, and arrangements for 
winch launching were just about per- 
fect. All arrangements were under 
the direction of W. B. Klemperer, 
president of the Southern California 
Soaring Association; and detailed 
management was in the hands of 
Major Ray Cooper, manager for the 
association. Victor Saudek served as 
contest chairman, and Jay Buxton 
worked throughout the meet as winch 
operator and starter, alternating with 
Paul Hepburn, association secretary. 
More than $1,300 in prize money was 
contributed by various organizations 
in and around Kern County and the 
meet paid its way, largely as the re- 
sult of paid attendance on the part of 
some 5,000 members of the general 
public. Two goal prizes that were 
not won were for flights to Delano, 
a little more than 50 miles north, 
and to Los Angeles, about 75 miles 
south. Three pilots got over the 
treacherous Teliachapi Ridge, a moun- 


tain chain rising to a height of 8-9,000 
ft. between Arvin and Los Angeles, 
but once over the hump they were 
soon forced down far short of the 

Notable technical contributions to 
sailplane design were made by several 
builders. The Bowlus Super Alba- 
tross mid-wing sailplane was flown 
in competition for the first time and 
won the meet by a narrow margin 
from the Ross-Stephens “Zanonia”, a 
sailplane of well proven capabilities 



Woody Brown's champion Bowlus shown 


flown by John Robinson. The Bowlus 
two-place training sailplane also made 
its public bow for the first time and 
was well received. Two other two- 
place sailplanes were active, the "Che- 
rokee" designed and built by Stan 
Hall and now a bit on the obsolete 
side, and the new "Brown Bomber” 
brought to Arvin by Allan Essery, 
of San Diego. This plane was, in 
many respects, the sensation of the 
contest for it finished in sixth place 
despite the fact that the pilot took 
a full day out to make his private 


glider tests. Definitely on the heavy 
side in appearance, not to say a bit 
awkward looking, the Essery sail- 
plane has commodious accommoda- 
tions for two pilots side by side. 
The performance of this plane mysti- 
fied the spectators for it soared right 
along with the best of them. Using 
a pair of nearly standard Bowlus 
wings, the Essery sailplane carried 
its added load with case and seemed 
quite virtuous in its general conduct. 
For this plane Essery won the AOPA 
award for design excellence. 

Still another fine plane was the 
new Briegleb taper-wing sailplane 
which walked off with the high-alti- 
tude prize and might have done more 
but for the fact that it was used by 
a number of pilots and so was kept 
close to the soaring site, not attempt- 
ing any distance flights. Of the 
26 sailplanes on the field, 12 were 
of Bowlus Baby Albatross type and 
all of these planes performed well. 
Various other new designs made brief 
appearances and will probably be seen 
again later to better advantage after 
a preliminary period of testing. 

One contribution to soaring un- 
veiled at the meet, and one which 
shows real promise of aiding cross- 
country thermal soaring, was the 
McReynolds-Bamhart pneumatic-ther- 
mometer thermal sniffer. This ap- 
paratus was test flown by Don Stev- 
ens, with a Baby Albatross, and 
showed great promise. Operating on 
the principle that the volume of a 
gas, at constant pressure, varies with 
the temperature, the McReynolds- 
Barnhart instrument balances the 
pressure of air in two containers, on 
opposite wing tips. Any slight vari- 
ation in temperature is quickly reg- 
istered in a "U" tube on the instru- 
ment board to which the air reser- 
voirs are connected by small copper 
tubing. The instrument is a develop- 
ment of a sensitive thermometer re- 
cently patented by Edward Barnhart. 
For thermal sniffing it has the advan- 
tage of low cost, extreme simplicity, 
almost unlimited sensitivity, and the 
ability to be incorporated entirely 
within the wing, without projections 
to create drag or be damaged. 

Backed by hundreds of hours of 
soaring experience, and with the all- 
around practice gained from cloud 
soaring, thermal soaring, and slope 
soaring, the California boys should 
do a real job of soaring this summer 
at Wichita Falls and Elmira. With 
many sailplanes now being assem- 
bled from kits manufactured by the 
Bowlus and Briegleb companies, it 
appears that the popularity of this 
fascinating sport is spreading rapidly. 
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There ere two prices on any plane you buy 


B EFORE you make your decision, you should cau- 
tiously consider both — the price you pay when you 
buy— and the price you get when you sell! 

On either count, Fairchild compels the attention of 
the man who tempers enthusiasm with foresight. When 
you huy a Fairchild “24” as a new plane, you pay less 
for it than you do for any other plane in its class. No 
other four or five place ship offers so much for so little, 
as any careful comparison of specifications will abun- 
dantly and conclusively prove. 

And when you sell a Fairchild as a used plane, you 
receive more in proportion to your investment than any 


comparable plane can command. That is a matter of 
record. The classified advertisements in this or sm- 
other aviation magazine will quickly demonstrate that 
a two or three or four year old “24” is selling for as much 
or more than the bigger, bulkier, more-expensive-to- 
maintain four place plane whose initial cost was two 
to four thousand dollars greater. 

Why? Because the experienced pilot knows that— new 
or used— Fairchild ruggedness, Fairchild economy of 
operation, and Fairchild minimum maintenance make 
sense always! Your Fairchild dealer will gladly substan- 
tiate these claims with flights and figures. 


FAIRCHILD 


Division of Fairchild Engine & Airplane Corporation 
Hagerstown, Maryland . . . Cable Address " F aircraft ” 
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. , . The giant Boeing "Stratoliners" which 
TWA now puts into service over its 
transcontinental route are flying with 
Kollsman Precision Instruments among 
those present! — as might be expected. 







PAHKS Leadership Training Is 
Designed to Develop Yonr Own Abilities 


5 of such vital importance 
that it has attracted the atten- 
tion of financiers as is shown by 
a recent article in the Wall Slreel 
Journal which says that “air line 
operation depends most on the 
human element” and that “well 
trained personnel is of first 
importance." Realization of 
this fact has caused the indus- 


ciency. Only through training of 
the character and thoroughness 
offered by Parks can you qualify 
yourself to take advantage of 
future opportunities for advance- 

Parks high standards, from 
admission to graduation, are 
maintained with one purpose in 
view, to assure the development 
of your own abilities as a poten- 
tial leader. The thorough!] 


ress of aviation. This in itself is 
the success that you desire. 

Parks Air College offers you 
four complete courses: Profession- 
al Flight and Executive, Aviation 
Operations and Executive, Main- 
tenance Engineering and Aero- 
nautical Engineering. Without 
cost or obligation, the coupon 
below will bring you the Parks 
catalog with full information. 
Send for it today. 


standards in the select ion of new Parks Air College courses and the 
personnel. mental discipline required to 

Thus, you who are considering maintain standards develop the 
aviation as a career must be sure students' ability to do original 
that your training not only will and independent thinking, a 
meet the requirements of the in- prime requisite for leadership, 
dustry, but that it will develop You will be qualified, on gradu- 
your own honest ability and effi- ation, to contribute to the prog- 
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The Law May Get You 

( Continued from page 39) 


stationed to protect the crow d. I he 

fendant had brought this concourse 
of people together for purposes of 
gain to itself, it owed an active duty 
to such persons of guarding them 
from injury by such means and meas- 
ures as reasonable prudence and fore- 
sight would suggest. 

The court said that “it would be 
readily foreseen that an aviator might 
err in his judgment or because of 
lack of care result in the failure to 
check the machine before it got off 
the court or to guide it in a straight 
line to keep it in the confines of the 
alighting space. . . . The dangers 
attendant upon a swerving of the ma- 
chine in its landing is most apparent 
and people crowding and rushing in 

what might cause the machine to 
was bound to foresee the dangers of 

III. To Pilots Rightfully Using the 
Airport, the airport proprietor or 
manager must exercise ordinary, 
reasonable and prudent care to keep 
the premises, namely the runways, 
danger signal, lights, markers, etc. in 
a safe condition for the activities 
known and anticipated by the owner. 

This duty is in many ways similar 
to the duty imposed upon the airport 
proprietor as to the public in general 
but is much narrower in scope be- 
cause in dealing with pilots their 
knowledge and previous experience 
with airports must be taken into con- 
sideration. Ordinary conditions which 

not be so, as far as the pilot is con- 
cerned. In fact in the few cases that 
the courts have decided on this point, 
the courts refused die pilots re- 
covery because, though admitting that 
the airport proprietor himself was 
negligent, the court found the pilot 
contributorily negligent, thereby auto- 
matically disqualifying him for any 

In Read vs. New York City Air- 
port, Inc., 259 N.Y.S. 241 (1932), 
the plaintiff, an airplane pilot, dam- 
aged his plane as a result of his col- 
liding with a truck stationed on the 
runway, standing unattended. The 
court ruled that the airport proprietor 
had a duty to keep the runway free 
from obstructions, as far as possible 
or to place markers where required to 


warn pilots of danger. But at the 
trial the pilot admitted that if he 
had looked to his right he would have 
seen the truck, that he merely gave 
a casual look and did not look to the 
far end of the field. Thus admitting 
that the airport proprietor may have 
been negligent, the court also found 
that as a result of the plaintiff pilot 
not carefully scanning the field he 
was contributorily negligent. The 
court denied the pilot any recovery 
for his damaged plane. 

In Davis vs. Oshkosh Airport Inc., 
252 N.W. 602, the plaintiff flying his 
plane approached defendant's airport 
and in landing lie was blinded by the 
sun and struck a hay rake on the 
runway. The court ruled that even 
though the defendant airport may 
have been negligent in not keeping the 
field clear, the plaintiff was con- 
tributorily negligent in landing when 
his vision was obscured by the sun 
and thereby could not sec the rake. The 
court denied the plaintiff any award. 

IV. To Employees of Tenants and 
Employees of the Airport, the airport 
proprietor must exercise ordinary, 
reasonable and prudent care to keep 
the premises in a safe condition. 

This duty is similar to the one that 
is owed to the public in general but 
much narrower in scope. Like the 
airplane pilot the employees' knowl- 
edge of the airport and general con- 
ditions at the airport will be taken 
into consideration and it may well be 
that where the court will allow a 
recovery to a member of the "Public 
in General" class it might deny a 
recovery to an employee on the 
ground that the employee is con- 
tributorily negligent. What will con- 
stitute contributory negligence de- 
pends upon the knowledge of the em- 
ployee concerning the defective condi- 
tion and the precautions taken by him 
to avoid the accident. 

V. As To Tenants Renting an En- 
tire Hangar, as to the hangar and 
the space covered by it, i.e. areas 
wholly in the control of the tenant, the 
airport proprietor should have no ob- 
ligation to keep the premises safe or 
to remedy any defects existing at the 
time the hangar is leased or at any 
time during the lease. In other words 
for any damages sustained by any- 
one inside the hangar the airport 
proprietor should be immune from 
liability. The reason for this is that, 


not having control or supervision of 
the premises, the courts should re- 
iusc to hold the airport proprietor 
liable. But if a hidden defect exists 
and is known to the airport proprietor 
at the time the lease is written, then 
the proprietor should be liable. But 
in that case knowledge of the danger 
must be proved. 

VI. As To Tenants Renting Space 
in a Hangar and As To All Tenants 
Renting an Entire Hangar, in respect 
to common areas of which the airport 
proprietor has full control, and which 
the tenants must use, the airport pro- 
prietor is obligated to use ordinary, 
reasonable, prudent care to keep the 
common service areas in a safe condi- 
tion for the activities and operations 
known or anticipated by him. This 
applies to restaurants, comfort sta- 
tions, landing fields, runways, signal 
devices, markers, approaches to the 
field, lights, etc. 

This duty, like the duty to pilots, is 
similar to the duty owed to the public 
in general but is much narrower in 

airport would naturally be acquainted 
with the terrain, with the runways, 
with lights, markers, obstructions and 
demarcations, and the administration 
buildings and its facilities, i.e. res- 
taurants, comfort rooms, etc. In fact, 
this duty may even be narrower than 
that owed to the visiting pilot because 
of a tenant's greater familiarity with 
the airport facilities. The duty owed 
by an airport proprietor will thus 
vary depending upon the class of peo- 
ple dealt with and the knowledge that 
class of people has concerning the 
airport, its terrain, runways, etc. It 
is at this point that the factor of 
contributory negligence plays heavily 
against the plaintiff. 

In Imperial Airways Ltd. vs. Na- 
tional Flying Services Ltd. — Kings 
Bench Div. 1932 (England), the 
plaintiff, a tenant, sued for damages 
sustained to its plane as a result of 
its plane falling through a cover over 
a concealed stream running across the 
middle of the airdrome. A red flag 
was placed at one danger spot but 
where plaintiff’s plane was damaged 
there was no marker. The plaintiff 
pilot assumed the rest of the airport 
was in good condition. The court 
ruled that the airport proprietor was 
under a duty to see that the field was 
safe for use and under a duty to give 
proper warning of any danger the 
proprietor knew of or ought to have 
known of. The court awarded dam- 
ages to the plaintiff. 

In F. HiUes Sons Ltd. vs. British 
Airways Ltd., 1936 the plaintiff 

( Turn to page ilO) 
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( Continued from page 108) 
garaged its plane at the defendant's 
airport. The plaintiff was given space 
in front of a mail plane. In order to 
get out the mail plane to make a 
scheduled flight, defendant rolled out 
plaintiff’s plane in front of the hangar. 
Two gusts of wind caught the plane 
and damaged it The court ruled that 
under the weather conditions de- 
fendant was negligent in taking out 
the plane and awarded the plaintiff 
approximately $1,250. The defendant 
was held liable despite the fact that 
there was no charge for the hangar 
space or any rent paid for it. 

In Transcontinental Airport of To- 
ledo, Inc. vs. Clarence E. Ogden, 41 
Oh. App. 203 (1932) the plaintiff 
directed his manager to store his 
plane at the defendant's airport be- 
cause of zero weather. Without 
plaintiff’s authority the defendant air- 
port allowed a third party to "test” 
the plane and fly it. The plane was 
wrecked. The court awarded the 
plaintiff a verdict of $9,200, the value 
of the plane, on the ground that the 
defendant airport owed the plaintiff 
the duty when plaintiff stored his 
plane there not to authorize anyone 
to fly it except the plaintiff. 

In City of Blackwell vs. Lee 178 
Okla 338 (1936) the plaintiff sued 
the City of Blackwell for loss of his 
plane which was burned at the city's 
airport. The plaintiff proved that 
the airport was maintained by the 
city and that the plane burned as a 
result of the negligence of employees 
of the city. The court held that the 
city was liable and awarded the plain- 
tiff $1,500 in damages. 

VII. To Passengers on Sightseeing 
Flights, where the airport proprietor 
sponsors the pilot and shares profits 
with the pilot, the airport proprietor 
owes the obligation to such passengers 
to make reasonable inspection to see 
that the airplane used is airworthy 
and reasonably safe and to supervise 
its operation. 

This duty is an affirmative one and 
requires the airport proprietor to take 
active steps to see that the plane is 
airworthy. It is the type of duty 
which requires active supervision to 
prevent any operative negligence. 
However, if an accident occurs solely 
because of the pilot’s negligence, 
which the airport proprietor could not 
foresee, then proprietor is not liable. 

In Boulineaux vs. City of Knox- 
ville, 995 S. W. 2nd 557, plaintiff was 
injured as a result of a sightseeing 
trip. The plaintiff sued the airport 
proprietor for negligence and on the 
further ground that safety belts were 
not provided. The court found that 


the accident occurred solely because 
of the pilot’s negligence. The court 
ruled that the airport proprietor owed 
the plaintiff an active duty to make 
reasonable inspection to see that the 
plane used by the pilot was airworthy 
and reasonably safe, but that where 
an accident occurred due to the neg- 
ligence of the pilot which the pro- 
prietor could not foresee then the 
proprietor is not liable. 

In this case the proprietor spon- 
sored the pilot and shared profits with 
him. The court also ruled that the 
airport proprietor owed no duty to 
provide safety belts where there is no 
stunting. 

As To Passengers on Sightseeing 
Trips where the airport proprietor 
and his employees operate the planes, 
the airport proprietor owes the 
passenger the highest degree of care 
to see that the plane is airworthy and 
reasonably safe and that the pilot is a 
competent and able operator. 

VIII. As to Trespassers, the Air- 
port proprietor does not owe any duty 


be entirely unaware of its presence. 
If he makes a right turn or left turn, 
the wing drops down in front of his 
eyes like a billboard, making it im- 
possible to sec if he is running into 
another plane which might have been 
running along parallel, a little above 
his wing. This item of vision is, to- 
day, the greatest danger of the small 
plane — much more so than engine 
stoppage, fire risk, or spins, and is 
the first thing that must be cor- 
rected. A window in the top of the 
cabin is not enough. The pilots, in 
some way, must be gotten out ahead 
of the wing. That plane which has 
the maximum vision will be the safest 
to fly. 

Very shortly radio will be required 
for these small planes at passenger 
transport terminals. These sets are 
coming rapidly, and as volume in- 
creases they will be available at prices 
that will make them practical for all 
ships. One of the greatest influences 
of the small ship will be its volume 
of instrument possibility, so that firms 
will feel justified in spending money 
to develop much simpler flying instru- 
ments and controls than are now be- 
ing built. The private owner will 
never afford 50 instruments on the 


to maintain the premises in a reason- 
ably safe condition but must merely 
be free from gross or active negli- 
gence. By trespassers is meant those 
not rightfully on the field or not 
entitled to be there. 

This duty is probably the least 
burdensome to the airport proprietor. 
The reason why the airport proprietor 
does not owe the trespasser a duty 
to keep the premises reasonably safe 
is because he has no reason to antici- 
pate his presence. However, once 
becoming aware of his presence the 
airport proprietor cannot spitefully 
become negligent thereby causing the 
trespasser damage. In other words, 
the proprietor cannot become grossly 
or actively negligent If the tres- 
passer can show gross or active negli- 
gence then the airport proprietor can 
be held liable. The same rule applies 
here as does to trespassers of private 
property. 

After this review we can merely 
add "God Help the Airport Pro- 


dashboard — four should take care of 
all his requirements. What these four 
will be, I cannot say, but automatic 
horizon, bank-and-turn, etc., must be 
combined in one instrument at a cost 
of around $10 before we can consider 
the instrument phase at all solved. 
Blind flying is impossible with the 
instruments now furnished, but, of 
course, these pilots are not going to 
fly blind for a while. Eventually, how- 
ever, if the plane is to be of any use 
to him, he must be able to fly above 
the overcast, to go places out of sight 
of the ground as transports do now. 

The airplane propeller, from the 
engineering standpoint, is probably the 
least advanced of any part of the 
private-owner ship. Wooden propel- 
lers eventually will not be suitable. 
Metal propellers at present are too 
expensive. Adjustable pitch propel- 
lers are out, for the low-cost market. 
Just what will come eventually in 
these fields cannot be said, but many 
things will come for the private 

That firm which first solves these 
problems and gives these owners what 
they want at even lower costs than 
present prices will certainly go to 
town in a big way. 


Tomorrow's Light Plane 
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WACO PRESENTS THE AIRISTOCRAT 
• All the comforts of home— in the air! The Airisto- 
crat presents hitherto undreamed-of luxury in planes 
of this power class. 

Deep, restful cushions, fine automobile-like interior 
finish, freedom from vibration, ample room for five 
persons, biplane construction for more ease in flying 


-TOPS IN “SPEED-LUXURY” PLANES 
and landing, vertical downward visibility. Those are 
just a few of many features. 

For speed, for comfort, for luxury, the Airistocrat 
is years ahead in its horsepower class— and operates 
at the lowest cost per horsepower mile. Be sure to 
see it. Write us for the name of your dealer. 
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Holley Simplifies... 



f’ I "'HE remarkable safety rec- 
ord established by airlines 
of the United States during the 
past year, has been due, in no 
small measure, to carefully 
planned and systematic mainte- 
nance procedure. 

The original accuracy of 
Holley Non - Icing Aircraft 
Carburetors, now widely used by 
transport operators, can be main- 
tained in the field by the use of 
Holley Test Equipment. 

HOLLEY 

Non -Icing Aircraft Carburetors 

HOLLEY CARBURETOR COMPANY . AIRCRAFT DIVISION . DETROIT, MICHIGAN 
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NEW RCA 3-BAND AIRCRAFT RECEIVER 

Model AVR-7H with Provision for Directional Loop 


W EATHER ’< Direction ? Post lion? Here’s the ideal 
3-in-l aircraft receiver . . . RCA- engineered 
and CAA-approved ... to bring you at I the answers. 
It tunes any station in the 190-420 kc. Range and 
Weather Band; the 495-1400 kc. Broadcast Band; 
the 2300-6700 kc. Communication Band. And with 
the new RCA Loop Attachment, available shortly, 
the AVR-7H will take accurate bearings— lot direc- 
tion-finding and homing. 

It’s equipped with a Beat-Frequency Oscillator to 
make range-finding and course-following effective 
when the signal sags into the noise-level. Crystal- 
control provision for any two frequencies in the 
communication band permits "lock-in" by approxi- 



Airport Fire Fighting 

( Continued from page 43) 


two hose-reels, ill addition to carrying 
hand portables. Several trucks have 
been ordered since the La Guardia 
Field truck was commissioned. 


No amount of first-aid fire-fighting 
equipment by itself can eliminate fire 
losses: personnel must be taught how 
to use it, and must be drilled for 
emergency action. Along these lines 
is the comment of William Maxfield, 
System Maintenance Superintendent 
of TWA: 

"We have set up a complete sys- 




tem of fire fighting in our organiza- 
tion by assigning each person on 
duty to a fire station. These stations 
consist either of manning an extin- 
guisher, moving planes, opening or 
closing doors, as the case may be. 
Also a system of signals has been 
arranged so that with the sounding 
of fire signals, each person has a defi- 
nite idea as to the location of the fire 
and the duty he is to perform. This 
system functions very satisfactorily 
and is a big asset in airport fire pro- 
tection. 

“An important point that we stress 
in our instructions to all personnel 
is that ordinarily damage to surround- 
ing equipment in a fire is oftentimes 
equal to or greater than the damage 
caused by the fire when either water 
or damaging chemicals arc used to 
extinguish the fire. Therefore, we 
have instructed our personnel to con- 
sider each fire encountered as being 
an individual problem, and that the 
selection of the type of extinguisher 
used is very important and will be 
determined by the location and type 
of fire encountered. 

"In training all new * hostesses, we 
use one-half day of their training 
period instructing them in the proper 
use and effects of the Lux model 
fire extinguisher as used in all of our 
airplanes.” 


At The Fair 

( Continued from page 33) 


line activities are shown. A Link 
trainer demonstration is also part of 
the show. 

A feature which is sure to be one 
of the hits of the Fair is the model 
airline. Visitors may be whisked 
direct from the Aviation Building to 
La Guardia Field in airline limou- 
sines where they will be taken for a 
flight in Douglas transports around 
Westchester county, parts of New 
jersey and Long Island, with a fine 
view of New York City. These trips 
should acquaint thousands of people 
with the pleasure and comfort of air 

Engine, propeller and instrument 
companies have their newest and flash- 
iest merchandise on hand. Crowds 
never fail to marvel at the complexity 
of a cutaway engine, or at the pre- 
cise operation of aircraft instruments. 

With this splendid aviation show, 
the Flying Forties are getting off to 


in Is rested. 



% SPERRY GYROPILOT 



Since ly 14, when Sperry gave the first 
practical demonstration of automatic 
flight control, the Sperry Gyropilot has 
been the subject of continuous research 
and improvement. Through the cooper- 
ation of the Army, the Navy, anti leading 
air lines, Sperry engineers have studied 
the Gyropilot's operation during its mil- 
lions of miles of monthly service. As the 
requirements of aviation have changed, 
so too has the Gyropilot been changed 
to include refinements and new char- 
acteristics based on its world-wide use. 

In the new 1 940 models of the Gyro- 
pilot are embodied the sum of these 
developments, accumulated during a 
quarter of a century of intensive research 
in the laboratory and in the field. 


SPERRY GYROSCOPE COMPANY, Inc. 

BROOKLYN. N.Y. 
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New Ranger Navy Engine 

(Continued from page 49) 


pinion which is mounted concentrically 
over the quill shaft. This unit, con- 
sisting of quill shaft and pinion, floats 
on two roller bearings and is located 
axially by the meshing of the herring- 
bone teeth with the teeth of the driven 
reduction gear. The latter is bolted to 
the propeller shaft which is mounted 
directly above the quill shaft on two 
roller bearings. A thrust ball bearing 
locates the propeller shaft and takes 
the propeller's thrust. Lubrication of 
the gears is by a jet from the pres- 

The design of the spline on the for- 
ward end of the quill shaft presented a 
difficult problem since torsional flexi- 
bility of the quill was desired, plus 
the characteristics of a conventional 
universal joint, to take care of any 
minor misalignment between the crank- 
shaft and the pinion gear and also to 
prevent the transmission of forces 
other than torque from the crankshaft 
to the rigidly-supported pinion gear. 
These objectives had to be achieved, 
with a design which also eliminated 
the possibility of serious stress con- 
centration on the splines. The solu- 
tion has been found through the use 
of an involute gear spline of 30 deg. 
pressure angle with the splines cut at 
a small helix angle, which flattens out 


distribution over the splines. 

The propeller shaft is provided with 
an S.A.E. No. 30 spline and standard 
parts for attaching the propeller. 
Roller bearings carry radial loads, 
while propeller thrust is taken by a 
ball bearing. 

The connecting rods are of “I” sec- 
tion, machined from alloy steel forg- 
ings. They are of the forked and 


blade type. Steel backed copper lead 
bearing shells are held in the forked 
rods, the blade rods bearing on the 
outer diameter of the shells between 
the forks. Bronze bushings are used in 
the piston pin end of the rods. 

Protection of accessories from 
crankshaft torsional vibration and 
shock loading is furnished by the 
drive design, consisting of a long, hol- 
low, flexible shaft located in the crank- 
case at the point ol the cylinder Vee 
and transmitting the drive from the 
propeller end of the engine to the 
accessories at the rear, successfully 
isolating them from any detrimental 
vibrations. This shaft is carried in 
seven bearings and acts as a header 
for distribution of oil to engine bear- 
ings. It is also designed to act as a 
centrifugal oil cleaner. 

In addition to engine accessories, 
the supercharger impeller is driven 
from the flexible accessories drive 
shaft which eliminates the necessity 
for any kind of clutch in the super- 
charger drive. 


The supercharger is of the single- 
speed, single-stage type with a rated 
manifold pressure of 38.3 inches of 
mercury. The carburetor connects 
to the inlet side of the supercharger 
housing in the crankcase rear section, 
thus assuring good atomization by 
passage of the fuel air mixture through 
the supercharger. Distribution from 
the supercharger is through two in- 
duction pipes, each supplying one bank 
of cylinders. A special Y fitting on 
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each induction pipe divides the charge 
equally and distributes it to two mani- 
folds, each of which supplies three 
cylinders. 



The lubrication system is of the 
pressure type with dry sump. A pres- 
sure pump with filters, located on the 
crankcase rear section, circulates oil 
through hollow engine shafts and 
cast-in passages, there being no ex- 
ternal pressure oil pipes on the engine. 

Part of the oil from the pump is 

fed to the accessory drives in the rear 
section, the main supply entering the 
accessory drive shaft which distributes 
it to crankshaft bearings and connect- 
ing rods. From the front end of this 
shaft, oil is carried to all drives in the 
nose section and into the camshaft 
vertical drive shafts. Thence the oil 
flows into the camshafts, which dis- 
tribute it to camshaft bearings under 
pressure, and to rocker arms and 
valve stems by spray from holes 
drilled in the camshaft. Cylinder walls 
and piston pins are lubricated by oil 
thrown from the main and connecting 
rod bearings. 

Excess oil drains from the crankcase 
to the camshaft housings through the 
housings for the vertical drive shafts 
at the front, or through ducts at the 
rear of the engine. All oil, after per- 
forming its lubricating function, col- 
lects in the camshaft housings. A 
double suction scavenger pump, located 
at the rear of each camshaft housing, 
is arranged to take oil from either end 
and return it to the supply tank, first 
passing it through two finger strainers. 


Standard drives are provided for 
all accessories, and standard mount- 
ing pads or connections are located at 
convenient points on the crankcase 
rear section. Provision is made for 
mounting a constant speed governor 
for operation of a constant speed pro- 
peller. The governor drive is located 
on the upper rear face of the reduc- 
tion gear housing. Provisions are also 
made for driving two gun synchroniz- 
ers, the mounting pads being located 
on the crankcase rear section, left and 
right of the center line. 

A few of the other accessories that 
have been mounted on the engine are 
a non-icing carburetor and a "shot- 
gun" type starter, the latter being the 
first starter of this type to be designed 
as an integral part of the engine. 

A large expansion program is under 
way at the Ranger plant a photograph 
of which is shown at the top of the 
page. 



SAFE FINISHES FOR A^^Y^i^/lNDUSTRY 


AIRCRAFT service demands the utmost in 
jfY. dependable, long-wearing finishes. Sun 
...wind. ..rain. ..sudden atmospheric changes 
... all combine to test aircraft finishes in 
n which no other finishes are tested. 


For many years, Berryloid Aircraft Finishes 
have met the demands of this exacting " 
service in a most satisfactory manner. 

As their reputation for outstanding 
performance became more widely 



known, the number of Berryloid users rapidly 
increased until today Berryloid Finishes are 
used on 75% of all American-made planes. 

The safest choice ... in aircraft finishes 
. . . is Berryloid. Berryloid Aircraft Finishes 
dependable as flying itself. 


BERRY BROTHERS 

DETROIT, MICHIGAN • WALKERVILLE, ONTARIO 

JERSEY CITY • BOSTON - CINCINNATI • CHICAGO • ST. LOUIS 
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it works both ways 



KEEPING PACE 


WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



the school you choose 


BOEING SCHOOL OF AERONAUTICS M 


Boxing For Export 

(Continued from page 41) 


stress during normal flight and ground 
operation. The top, sides and ends of 
an export case never touch the air- 
plane. The well-engineered case must 
support the plane — but the plane until 
never lupporl llte case — that is im- 
portant, and it is the basis of good ex- 
port case design.” 

Aircraft export cases look from a 
distance like so many oversized piano 
boxes. But look at these figures and 
you'll see that they’re made of other 
than corrugated board ; for an airplane 
weighing 2 tons, the fuselage case, 
empty, weighs 3 tons, and the empty 
wing box, 1 ton. The materials that 
go into them vary slightly according 
to the specifications set down by the 
aircraft manufacturer. An average 
contract would call for fir bracing and 
stringers, dry spruce or N.C. pine 
sheathing. The ends are diagonally 
braced to keep the case from shifting 
out of square. Sides are V-braced 
construction to give rigid truss sup- 
ports so that the case cannot warp or 
bend in the center. The corner posts 
are of double thickness to give protec- 
tion against rough handling by push 
trucks and derrick barges. The top of 
the case will have waterproof paper 
placed between double sheathing 
which is nailed to strong cross-braces. 
The sides, ends, top and floor will be 
bolted and lag-screwed together for 
a maximum rigidity and also to make 
it easy for unskilled labor to take 
apart the case without using sledges 
or crowbars. 

Most Eastern manufacturers have 
their airplanes boxed in metropolitan 
New York. Manufacturers on the 
West Coast box their light planes 
there and ship them by rail or water, 
with rail having preference because of 
speed. Some large planes, too wide 
for rail shipment, are boxed there and 
shipped by water. However, the ma- 
jority are flown to New York and 
there prepared for shipment. Flying 
airplanes to the East Coast would 
seem most logical as it is faster— but 
the factor of insurance enters. The 
total cost of flying a large plane across 
the continent is nearly $2,000 — and 
about one-half of this expense is in- 

All participants usually have a voice 
in deciding who will box a particular 
export order— the manufacturer, the 
shipping agent, and the representative 
of the foreign government or airline. 


Much depends on the facilities avail- 
able at the destination. The lack of 
skilled labor for unpacking prompted 
one boxing company to assemble its 
export cases with lag screws and 
bolts. At the destination all that is 
necessary is to remove the lag screws 
from around the top of the case and 
lift off the top. The ends and sides 
are bolted to the bottom and can be 
removed, still without touching the 
airplane. Other conditions met abroad 
may present problems. A recent ship- 
ment from the North American fac- 
tory at Inglewood, Cal. had this re- 
quirement. Skids were to be placed 
on the widest side (as usual) for use 
on shipboard. Another pair of skids 
had to be placed on the narrow side 


so that case could be turned over onto 
a narrow-gage flat ear for transporta- 
tion to the interior of China before 
being unpacked. 

Entering into the design and con- 
sideration of all forces to be met in 
loading on shipboard and during the 
sea voyage. It is usually known in 
advance where any rough treatment 
may be expected. The case may have 
to be turned almost on end to get it 
through small hatches for storage 
below decks. On a rough voyage the 

sideways for days or weeks. In a 
rough sea, cargo may shift and crates 
of heavy machinery or other weight 
(Tarn to page 12S) 
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Even though the bearing loads arc light, this famous 
builder of Army, Navy and transport ships makes sure 
that quality ball bearings are used in shutter controls. He 
specifies Fafnirs - right on the drawing * 1 When the 
pilot wants to adjust cylinder head temperature, or wants 
hotter intake air or cooler oil, he finds these controls easy 
but positive in action; friction-free, yet without a frac- 
tion of play that would let them "snore" in the slipstream 


* ,r You use ball bearings in your control systems so that 
control will be easy . . . and positive . . . and the settings 
accurate . To be sure your control systems will stay that 
way, through thousands of flying hours of heat, and cold, 
and constant movement, specify Fafnir Aircraft Ball 
Bearings, whose unquestioned quality you and all other 
aircraft builders have recognized for over ten years. The 
Fafnir Bearing Co., Aircraft Division, New Britain, Conn. 


FAFNIR /&&/?eewk*A. j 

THE BALANCED LINE — MOST COMPLETE IN AMERICA . . . 
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ALL EQUIPPED WITH STAINLESS MANIFOLDS 



USS STAINLESS STEEL, 







F-M 

( Continued from page 47) 


band region. Armstrong deliberately 
tossed aside this objective and used 
a wide swing increasing the width of 
the sideband region in order that an- 
other objective, reduction of inter- 
fering noise, might be achieved. 

To obtain the necessary room in 
which to swing, he set his transmitter 
frequency in the ultra high-frequency 
region, where room was available, and 
where a wide swing could be obtained 
from a small percentage variation of 
the central carrier frequency. He 
realized that the wider the swing he 
employed, the fewer would be the sta- 
tions which could be accommodated 
in a given region of the spectrum, so 
he struck a compromise at a total 
channel width of 200 kc. 

The transmitter frequency lies mid- 
way between the channel limits when 
not modulated, and swings about 75 kc. 
on either side of its center position 
at maximum modulation, making 150 
kc. swing, total. The remaining 50 
kc. of the 200 kc. channel is used as 
a guard band against the next station. 
Under certain conditions the whole 
channel width of 200 kc. may contain 
essential sideband components, but in 
general stations may be assigned on 
adjacent 200 kc. channels without in- 
terchannel interference if precautions 
are observed. 

The highest modulation frequency 
employed is 15,000 c.p.s. near the upper 
limit of audibility of the human ear. 
The deviation ratio, namely the swing 
each side of the central carrier (75 
kc.) divided by the maximum modu- 
lating frequency (15 kc.), is accord- 
ingly 75/15 or five to one. 

There are several methods of 
producing a frequency-modulated sig- 
nal at the transmitter. Armstrong’s 
own method uses a balanced modula- 
tor which develops a 200-kc. signal 
of fixed amplitude, but having a phase 
angle which varies up to 30 deg. in 
direct proportion to the instantaneous 
value of the modulating frequency. 
The modulating signal is, moreover, 
predistorted so that its amplitude is 
inversely proportional to frequency. 
When such a phase-modulated signal 
is passed through a succession of fre- 
quency-multiplying stages, it becomes 
a frequency-modulated signal. In ty- 
pical cases, frequency multiplication of 
some 3,000 times is employed to obtain 
the 75 kc. deviation. The transmitter 
contains a great many tubes, but they 
are of the small, receiving tube vari- 


ety. This type of transmitter has a 
crystal-controlled central frequency. 
The other type of transmitter, the 
so-called reactance tube type, uses a 
vacuum tube whose output voltage 
leads its output current by 90 deg., thus 
giving a capacitance effect, which 
may be varied by applying the audio 
signal to its grid. This varying capac- 
itance is used as part of the capacitance 
of the tuned circuit of the transmitter 
oscillator. The frequency of the oscil- 
lator accordingly varies with the mod- 
ulating signal. 

Note that the frequency modulation 
stations require about five times (or 
more) the amount of ether space as 
would a double sideband amplitude 
modulated station of the same modula- 
tion capability. This is one of the 
superficial disadvantages of the f-m 
system, since ether space is at a pre- 
mium. The disadvantage is counter- 
balanced by the fact that f-m stations 
are singularly free of interference 
from one another, so that in a given 
region of the ether spectrum, more 
stations may be assigned in a given 
locality without interference on f-m 
than on a-m. General agreement on 


go to every man in the engineering 
department. 

A shop tour of the entire factory 
does not cover a specific picture of 
every department, but gives the new 
engineer a general idea of the entire 
organization and the relation of one 
department to another. There fol- 
lows a lecture course on company 
time, the result of engineers coming to 
us from other industries who need 
specialized training in aircraft work. 

Lectures are given to groups of 
these engineers, the speakers being 
men in the department who are se- 
lected because of their knowledge or 
ability in the particular subject under 
discussion. 

Available also on a university ex- 
tension basis is a series of advanced 
type courses given one night a week 
for eight weeks at the John Muir 
Junior High School in Burbank. The 
first course of the series, on “Plastic 
Properties of Metals,” is now being 
presented by E. I. Ryder of the Ex- 
tension Division of the University 
of California, who is also assistant 
to our structures staff engineer. We 


At the receiver, a superheterodyne 
circuit is usually employed to amplify 
the signal before detection. The i-f 
amplifier is a symmetrical 2- to 4-stage 
affair, constructed to pass the full 
channel width of 200 kc. and to offer 
a high gain (preferably of the order 
of one million times) since very weak 
signals may be used successfully. The 
detector circuit itself is preceded by a 
limiting amplifier which removes any 
variations in amplitude from the sig- 
nal which may have been introduced 
prior to that point, but allows the vari- 
ations in frequency to pass on to the 
detector proper. 

The detector is a frequency-respon- 
sive circuit, usually called a discrimi- 
nator, since it is identical with the 
discriminator circuit used in automatic 
frequency control in broadcast receiv- 
ers. The output of the detector is an 
audio frequency voltage whose ampli- 
tude depends on the extent of the 
frequency swing applied to the input, 
and whose frequency depends on the 
rate at which the input frequency 
swings. The detector output voltage 
is then amplified in a conventional 
audio frequency amplifier and applied 
to the loudspeaker. 

(Continual in an early issue.) 


hope by fall to replace many of the 

permit advanced training. Many of 
these earn university credits, and all 
are to be given at a nominal fee. 

The engineering department library 
contains about 6,000 separate items, 
all of which may be used by the engi- 
neers either at the office or at home. 
These include books on aeronautics, 
shop procedure, hydraulics, manage- 
ment problems, etc., as well as aero- 
nautical and machinery magazines, 
N.A.C.A. publications. Army Air 
Corps information circulars. S.A.E. 
publications, and “Lockheed papers” 
written by members of the department, 
or excerpted from other technical pub- 
lications. 

Twice each month about SO or 90 
engineers who rate as supervisors or 
administrative personnel attend a din- 
ner. Here round-table discussions 
and lectures enable the lead men in 
the department to keep abreast of all 
modern engineering thought by a 
mutual exchange of ideas. 

(Conlinited in an early issue.) 


this aspect of the subject has been 
granted only in recent months. 


Value Received From An Engineering Dept. 

(Continued from page 122) 



A DIFFERENCE THAT DOUBLES YOUR FLYING ENJOYMENT 


Thinking of buying cm airplane? Then make sure 
first that you choose the best flying ship for your 
money. For "top" performance in the air is the 
thing you want above all else. Compare — fly before 
you buy.^^^ Of all planes in the low-price field 
you'll sense a decided difference in Taylorcraft the 
minute you take off. There's something about 
Taylorcraft's superb flying characteristics which give 
you quicker, easier response to controls, snappier 
pickup, greater speed, positive stability. You feel 
more completely relaxed. Your flying gives you far 
greater enjoyment. And, when you land after your 


thrilling trial flight, you'll bubble with desire to go 
aloft in a Taylorcraft quickly again. But, there's 
more to Taylorcraft difference than better flying per- 
formance alone. You'll enthuse, too. over its style 
and beauty, its cabin luxury and comfort, the fine 
craftsmanship of construction. And, don't forget. 
Taylorcraft's safety record is first in its class."*-^^ 
So go to your Taylorcraft dealer, today, for a com- 
plete demonstration without obligation. Comparison 
will give you the facts you want to decide your 
choice — the actual proof that Taylorcraft is your 
best buy and the plane you'll prefer to fly. 


DESCRIPTIVE BROCHURE 

The new 1940 Taylorcraft is avail- 
able in 65-60-55 and 50 H. P. Do- 
Luxe models and the new Trainer 
with modem side-by-side seating 
and interchangeable wheel or 
stick controls. 

$1495 and up F. A. F. Alliance 



AYL0RCRAF1 


AMERICA'S MOST MODERN 
LOW-PRICED AIRPLANE 


mo 


TAYLORCRAFT AVIATION CORPORATION 
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(Continued front page 120 ) 
may lean on or fall on Ihe ease, other 
cases may slide into it. In spite of 
promises from steamship lines, heavy 
cargo may be stored, and not evenly, 
on top the case. The aircraft export 
boxer meets these conditions before- 
hand by fastening the plane only to 
the floor of the case. Any pressure or 
slight damage to the sides, ends or top 
will not be transmitted to the plane. 
By this method of fastening, the case 
can literally be turned upside down 
without injury to the plane as all 
stress will still be centered on the 
normal points of stress — wings, land- 
ing gear and tail. Provision is also 
made so that if there should be any 
uneven pressure on the case (weav- 
ing), this movement will not be trans- 
mitted to the structural framework of 
the airplane. This is accomplished in 
the typical fuselage case by having 
the front fittings rigid and the rear 
fitting designed so that it may oscil- 
late slightly. This is probably the 
most important development made 
in the design of aircraft export cases. 
This system of fastening is advised 
also for all land transportation of air- 
planes, whether by truck or by rail. 

Although one method of export 
boxing has been described here fully, 
one that is being used by many of the 
large Eastern manufacturers, the box- 
ing industry and the aircraft manu- 
facturers are not in agreement on 
some points. Controversy still exists 
regarding the use of slings in loading 
boxes onto lighters and steamships. 
Some manufacturers supply hooks or 
slots in which cables may be inserted 
to lift cases. However, stevedores 
and steamship companies are reluctant 
to use these hooks — preferring to use 
their own slings, which have been 
pre-tested. Some aircraft boxers place 
angle irons on the top edges of the 
export case to keep the sling from 
cutting in. This has proven very 
effective. 

Airplane manufacturers' specifica- 
tions vary on the relative proportion 
of strength given to the sheathing, 
and upright braces, depending on the 
design of the case and weight of the 
contents. Aircraft boxers and air- 
plane manufacturers are divided on 
whether sheathing should be inside or 
outside the uprights, and also whether 
vertical, horizontal or diagonal sheath- 
ing is strongest for export cases. The 
trend is toward horizontal sheathing 
placed outside the uprights so that a 
completely smooth surface will be had 
on all sides. This prevents exposed 
uprights from catching other cargo 
during loading, with possible damage 
to the case. 


One of the most important forces 
met by airplanes during ocean ship- 
ment has been combated successfully 
but again the industry is not in agree- 
ment on the best method to use. The 
force is salt-laden moisture which 
would rust or corrode exposed metal. 
All manufacturers specify a moisture- 
proof coat for the metal. Some use 
an anti-corrosion grease, others paint 
the metal, still others have a com- 
pound that prevents corrosion or rust. 

The aircraft boxer considers this 
moisture when designing the export 
case. Top, sides and ends all receive 
a layer of waterproof paper to keep out 
any stray sea water as well as mois- 
ture. But ventilation is necessary to 
take care of condensation that will 
result from a change of temperature 
or humidity. This can be done by 
boring holes in the sides, but the most 
successful method is to leave small 
spaces between the floor sheathing. 
Experimenting is now going on with 
two new substances for absorbing the 
moisture, one contains aluminum, the 
other mostly silica. 

What does one of these aircraft 
boxing companies look like in action ? 
A trained crew and certain specialized 
equipment are necessities. We can 
go over to Newark Airport to see 
some of them at work. Brewster 
fighters are being boxed for shipment 
to Finland and Belgium. 

Before the first Brewster was 
boxed, an engineer from the boxing 
concern, working with the help of 
specifications from the manufacturer, 
has studied the small fighting ship 
and designed the fittings that will be 
used to fasten it to the floor stringers 
of the case. The dimensions for the 
case have been figured. Back at the 
boxing company’s plant special jigs 
are set up and on these experienced 
carpenters pre-fabricate the floor, top, 
sides and ends of the export cases. 
These will be carried by truck to 
Newark as they are needed. Twelve 
carpenters work on these cases, with 
a foreman carpenter in charge. Two 
aircraft engineers designed the case 
and the fittings and will supervise the 
actual mounting of the plane in the 
export case. Four licensed airplane 
mechanics handle both the disassembly 
and the mounting. Four packers are 
needed to handle the small parts. 
Later on other men operating the 
boxing company’s fleet of heavy duty 
trucks will transport the cases to piers 
in Jersey City or Staten Island. 

Excluding the trucking, approxi- 
mately 150 man-hours will go into 
the boxing of one plane. The crew 
described above can handle about six 
airplanes a week. 
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Spartan's School 

(Continued from page 64) 


oscilloscope; and a signal generator 
having a Piezo-Electric oscillator, 
utilized in making the periodic checks 
of aircraft transmitters required by 
the Federal Communications Commis- 
sion. Test benches are equipped with 
a tube checker, latest type analyzers, 
meters, aircraft transmitter control 
heads, and adjustable length antenna 
for bench servicing and checking of 
aircraft transmitters and receivers. 
The above describes only a part of 
the equipment at Spartan School that 
enables the student to receive com- 
plete training in every phase of aero- 
nautical radio. 

The Air Transport Communications 
Course is given in a period of twelve 
months. The student begins with the 
basic fundamentals and continues until 
he is able to build and service com- 
plicated equipment. During the first 
six months he is trained for the Com- 
mercial Radiotelephone License. Sub- 
jects taught during this period of the 
course include basic electricity, vac- 
uum tubes, alternating currents, mi- 
crophones, audio amplifiers, loud 
speakers, power supply, oscillators, 
aircraft and range transmitters, an- 
tennas, navigation, meteorology, re- 
ceivers, radio license theory, and a 
certain amount of code. The total 
time devoted to these studies amounts 
of 939 hours. Practically full eight- 
hour days, five days a week, permits 
a great deal to be accomplished. The- 
ory occupies 345 hours; shop prac- 
tice 596 hours. 

The last two quarters include a 
study of airline operations, radio 
communications, oscilloscope, design 
and construction of transmitters and 
receivers, frequency monitors, servic- 
ing of transmitters and receivers, ad- 
vanced meteorology and navigation, 
and code practice. Upon completion 
of this work, students are qualified 
to take examinations for a Commer- 
cial Telegraph License. 

Important features of the Air Trans- 
port Communications Course are the 
practical trouble-shooting and repair 
jobs brought into the Spartan Ap- 
proved Repair Station. We have 
found that no shop-invented jobs can 
be their equal from the viewpoint of 
student training. Also, due to our 
radio manufacturing plan, the student 
has an opportunity to build every- 
thing from the simplest amplifier to 
the most intricate transmitter and re- 
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Lincoln Training • • • Always a Step Ahead 
Preparing Men For Tomorrow's Aviation 

Since 1920, this Lincoln School has kept pace with Aviation. Now 
that huge expansion is demanding thousands more trained men. 
Aviation executives are calling for larger numbers of Lincoln 
Graduates. And Lincoln is ready. With the largest student 
enrollment in its history, Lincoln has expanded its facilities . . . 
is ready to receive many more students. This School invites YOU 
to train at Lincoln under standards that have received America’s 
highest official recognition. 

Jr APPROVED by the V. S. AIR CORPS for training Flying 


★ APPROVED by the CIVIL AERONAUTICS AUTHORITY as 
an Advanced Flying School and as a Mechanics School. 


★ APPROVED by the STATE AERONAUTICS COMMISSION. 


•ft APPROVED COURSES in Flying and Mechanics; Career 
training in Aeronautical Engineering; Short term courses 
preparing for Airplane factory employment. 


WRITE TODAY for complete information about Courses, part- 
time employment for board and room while in training; student 
placement. Address: 241 Aircraft Bldg., Lincoln, Nerbaska. 











SAFE. ..DEPENDABLE. ..FAST 


Culver Aircraft Corporation... Port Columbus, Columbus, Ohio 


The 

AIRCRAFT YEAR BOOK 
for 1940 

Edited by Howard Minoos 22nd Annua! Edition 

The current story of American aviation 
All from official sources 

SC-00 in u. s. A. 

\J or Canada 

12 CHAPTERS — STATISTICS 

Hundreds of Photo Illustrations — Line Draw- 
ings — Maps — Graphs — Fully Indexed. Order 
from your own bookstore or direct from the 
publishers. Check or money order. 

AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

30 Rockefeller Plaza New York, N. Y. 



AVIATION 



LOCATE AIRCRAFT 
PLANTS INLAND- 


Away From Our Vulnerable Coasts 





START RIGHT 

for Success in Aviation 
at STEWART TECH in New York 






; RELAYS by GUARDIAN 
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B*A*30 

B*A*30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 
receive prompt attention. 

WELLINGTON SEARS COMPANY gJ'SSbfc 






STAN AVO 
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IDARD OIL COMPANY OF ( 






CLASSIFIED ADVERTISING 


Aviations 

Market Place 

CLASSIFIED 9 V ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 










- AVIATION'S MARKET PLACE 



AVIATION S MARKET PLACE 




Where To Buy 


(SUPPLEMENT] 

New Equipment — 
Accessories — 
Materials — 
Supplies — 
Services 
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— RISING SUN — 

SCHOOL OF AERONAUTICS 


Contact! 


Aviation’s “Market Place” 


YOUR INSTRUCTOR is the most important factor in 
the building of your aviation career. Choose wisely 
— Write for catalog stating age. 

PORT COLUMBUS FLYING SCHOOL, Inc. 

PORT COLUMBUS, COLUMBUS. OHIO 


COMPLETE COURSE in 
AERIAL SURVEY PILOTING 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


AVIATION 




TRI-STATE COLLEGE 


i AVIATION'S MARKET PLACE — 


AVIATION INSTITUTE of NEW YORK 

Division of FRANK AMBROSE Inc. 


INSTRUMENT FLYING 

where airline pilots fly 
Sundorph Aeronautical Corp. 
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-and Luscombe Graduates 
are in Demand! 


Luscombe Graduates will be found wherovor Airplanes i 
built, serviced or repaired. 
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5CHOOL OF AERONAUTICS 

(Division of Luscombe Airplane Corp.) 

DEPT. "B" WEST TRENTON, N. 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


AVIATION 




rD KTROLLED gr A | N Fmw 



WYMAN-GORDON WORCESTER, MASS ■ HARVEY, ILL • DETROIT, MICH. 




Machining Par Excellence 



THE 

Govro-nelson 


COMPANY 



PISTONS 

for Aircraft 

Top-quality alloys, precise heat-treating, 
and accurate machining, together with our 
thorough understand- 
ing of aircraft require- 
ments, enable us to 
produce for you either 


RAY DAY PISTON CORPORATION 



II it's Ray Day it's Grade A 









KIMER ENGINES WILL 
SOON FLY FOR CANADA 


Men who do things in the air invariably select engines 
that depend on ESCS!F"s. They know there's no sub- 
stitute for 85BS1F performance— the kind of bearing 
performance that helped Lindbergh to reach Paris, 
Hughes to girdle the globe, Byrd to reach the South 
Pole. 


In the gBCSEF Bearings on propeller thrust, starter 
and generator drive locations of this Kinner engine, 
as in other famous makes of aircraft engines, PER- 
FORMANCE is the thing that counts. When an gBCSIF 
takes to the air, you can depend upon it . . . ALWAYS. 


SB3IF INDUSTRIES, INC., PHILADELPHIA, PA. 




BALL & ItOLLKIt HEAKIXGS 



INDUSTRY 


I NDUSTRY SALUTES Mg (Magnesium) because it enables 
manufacturers in many fields to attain objectives that were 
hitherto impossible. 

As it is fully a third lighter than any other metal in common 
use, it eliminates the penalties of useless weight — whatever 
the product may be. 

Dow has provided industry with a low-cost domestic supply 
of this remarkable metal in a series of alloys known as 
DOWMETAL.* 

These alloys are in ever-increasing use, for designers can 
take advantage of their unique lightness without sacrificing 


strength. DOWMETAL is sufficiently strong and enduring even 
for heavy-duty jobs. 

There are well developed methods for the fabrication and 
assembly of DOWMETAL. It is available in sand, die and 
permanent mold castings, forgings, sheet, strip, plate, bars, 
tubes, structural and special extruded shapes. 

For all points pertinent to your own problem, consultation 
is invited. 









NEW HYDRAULIC 
EQUIPMENT 


E-160 Direct Crank 
Electric Starter with 
tegral Propeller Feather 
ing Pump (12 or 24 


Engine-Driven Hydraulic 
Pump lor Operation of Re- 
tracting Mechanisms, etc. 


Hand Hydraulic Pump lor 
Emergency Operation of 
Retracting Mechanisms. 


Light weight— efficient — dependable sources of 
hydraulic energy of either the engine-driven, 
motor-driven or hand-operated types. Available 
in a wide range of capacities, as a pressure source 
for the operation of hydraulically actuated retract- 
ing mechanisms, full feathering propellers, etc. 
Detailed specifications available on request. 

ECLIPSE AVIATION 


DIVISION OF BENDIX AVIATION 
BENDIX, NEW JERSEY, 


CORPORATION 
U. S. A. 


Motor-Driven Hydraulic 
Pump for Operation of 
Retracting Mechanisms, 
etc. (12 or 24 volts). 



